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AT features do you want ina 
tool? What will help you do a 
better job, in less time, at less cost? 
‘That's what counts! Not what we, as 
manufacturers, think you should have. 
$6 Plumb Tool designers get more 
ideas from users than they do in the 
factory: Working with carpenters and 
mechanies; making suggestions; getting 
criticisms; designing tools in the only 
practical Iaboratory—the laboratory 
of actual use. 

Over a period of years this method 
has developed many improvements 
in design and finish 
have brought Plumb 
peak of efficieney. 

No wonder the carpenter picks a 


HAMMER 


YOU BUY 


Plumb Nail Hammer: With its broad 
face for greater accuracy; with its 
short neck for better balance; with the 
sharp bend of its claws which gives 
powerful leverage: with its vise-like 
grip that pulls the slimmest headless 
brad; with its balance that makes 
work like a part of his arm; and 
that famous Plumb invention which 
takes up any looseness in the handle, 
just by a turn of the serew, 
Greater usefulness... . longer life 
+ ++less cost in the long run: those 
are the reasons that more and more 
tool users are asking for a Plumb in 
their hardware store. Nail Hammer 
HF 81, Lb. head, Price—$1.50. 
Fayette R. Plumb, Ine., Phila., U.S.A. 
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S PEE D — Today — machines that work precisely. 
SPEED — tn this machine age — almost frictionless . .. . 
S PEE D— High speed production with split-hair precision 


means grinding — grinding wheels, grinding 


machines — NORTON. 
NORTON COMPANY, Worcester, Mass. 
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How can you tell what gives a 
bond absolute safety? 

How can you get the highest in- 
come from your money, consist- 
ent with safety? 

Why do Chicago bonds give you 
a highly diversified investment? 
How can you select a safe invest- 
iment house? 

‘Why can Cochran & McCluer sell 
bonds in every state of the Union 
without salesmen? Flow can you 
get more than double the savings 
nk interest rate, with all the 
‘convenience ? 

How can you retire in 15. years 
on your present living budget? 
Al of these questions and many’ others 
Vital to Investors are answered: inthe 


‘To Retire in 15 Years.” Get your copy: 
now. Well gladly send it, No salesman 
will call, We employ’ none, 
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‘ARRY MICHAELS had an appoint- 
tment for lunch with his friend, Al 
Langley, an investment broker. As 

| they walked inio their favorite restaurant, 

there seemed to be an extraordinary 
| amount of conversation, loud and other- 
wise, floating around the room. At least it 
sounded so to Larry, and after they had 
given their orders, he said to. Langley, 

"Say, Al, what do you suppose is causing 

all this hub-bub’—another market crash? 

You know, I don't follow those things 

very closely, although I have made a few 

investments—small, but sound—from time 
to time.” 

Michaels laughed. “Don't you read the 
papers? A stock exchange firm of long 
standing was suspended yesterday. That's 
probably what all the excitement is about.” 

“Oh, I saw that. Weren't they involved 
in some underwriting commissions of their 
‘own that panned out badly and finally 
caused this failure? And didn't that firm 
own an Investment Trust, 100?” 

lt certiny di” Langley replied. “By 

the way, 

trusts—ihis brokerage suspension. brings 

tup an important point about that form of 


about it.” 
“Well forget about this particular Trust 
| for a minute. I'd like to give you a clear 
Peture of the history behind Lnvestment 
Trusts. In England and Scotland they 
have been in existence since 1856 anc 
bucked hy almost 75 years of experience, 
these British ‘Trusts have ‘come. tobe 
‘what you might call the finished product 
fall impurities. drawn off fm their 
ent. The English people have 
thir fine "record by Jook- 


rewat 
ing upon and buying Investment Trust 


Debentures and Preferred Stocks with 
almost as much approval and safety as 
they do their own government bonds. And 
in the twenty years dating from 1909 to 
1029 the ten leading British and Scottish 
Trusts advanced in average dividend rate 
from 5.8% to 14.35¢—aliding back only 
a trifle during the war years of 1916 and 
1017. That represents actual cash divi- 
dends paid, not merely earnings. T think 
that's sufficient proof of the desirability 
and integrity of the English Investment 
Trust as developed today.” 
“What kind of a trust is it? 
rupted Michaels. 
tg er 
‘the General Management Type 
—in which emphasis is placed upon a 
broadly diversified group of securities 
under flexible management. Often, their 
portfotios—or securities "held—include 
majority stock of other large companies 
interested in general and special fields 
finance. The scope of the Trust's port- 
folio takes in a wide range of the leaders 
in all fields—industry, rail, utility, insur- 
ance, investment, etc.” The cream of for- 


Investment Trusts 
—and Investment Busts 


By LEON MEADOW, Financial Editor 


ign market offerings, is also_ included. 
And only C; established securities with 
proven records of earnings are bought 
these Trusts.” nk 

“That seems logical enough, Al. Now 
tell me—or suppose that I'm 's prospec- 
{ive investinent trust, shares. buyer—and 
hhaving learned all of what you've just 
‘outlined—I would like to know how trust 
shares like those offered by the brokerage 
hhouse that failed differ from those spon 
sored by English Trusts, What's your 
answer?” 

“Plenty! I'd say there's no sense com= 
paring them. First place, you have no 
Fight considering the purchase of any 
investment trust whose manageme 

ot keep i 


any, in it 
portfolio and in its management, 
Another thing, you should never risk. 
chasing trust "shares, whose portfolio 

includes recently established compat 
newly underwritten. securities. » Because 
the trust's main reason for existence is its 
ability to pool all the individual's small 
‘amounts—and so place each one in a posi- 
tion to share in the purchase of stocks 
and bonds of the world's greatest leaders 
in every feld. ‘Do you know what hap 
pened in the case of the Trust organized 
by this brokerage house? Common and 
preferred stocks were issued—and the cor- 
oration was under way, But instead of 
these funds being used for the purchase 
‘of only the highest grade securities as they 
the English type of Trust—a large 
portion went to buying stocks of companies 
whose issues had been floated by the same 
brokerage house—and in which they were 
naturally interested and, involved. Of 
‘course, when the stock market continued to 
slide downward and business. conditions 
continued to affect even our largest indus 
trial leaders—these new and untried com- 
s whose stocks they had underwritten 
were hit badly and the value of the port- 
folio, with a large portion of its funds in 
those new issues—slumped fearfully. Now 
‘you can buy the common stock for next 10 
nothing—and that's about what it's worth. 
Furthermore, no portfolio of securities was 
Published. There was no telling what 
changes, if any, were being made from time 
to time. Legally, they can't be forced to 
publish ‘such a siatement—but their fal 
‘ure to do so is enough to codemn their prin: 
ciples or at east caution greatly the advis- 
ability of purchasing their trust shares or 
‘other investment trust fol- 


“That, certainly is interesting. As a 
prospective buyer T certainly would want 
to know facts like that. If all our invest- 
ment trusts are organized like that. 
“Hold on, Larry.” Langley interrupted, 
“I didn't say anything like that and 1 
didn't want you to draw such a_conclu- 
Sion, The American Investment Trust is 
sii in ts infancy, (Continued om page 5) 
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But one of the oldest and largest in this 
country—organized about ten years ago 
is patterned after the English typ 
Briefly, it is somewhat like a trust withi 
trust, That is to say, the main structure 
is composed of five separate holding com- 
panies, all investment trusts within them- | 
selves and each independent of the other, | 
but all under the direction of a sixth oF 

parent corporation, At its ead, 2§ you 
rn of such 9 company, is the 
sek beer, composed of some of the 
| finest banking minds in the United States 
] The fexibilty of this trust allows: the 
| 

i} 


herty. It makes use of 
ence and knowledge by leaving 
| in their hands the selection of the po 
folio and the changes to be made from 
ime to time, as conditions demand or 
make desirable, Tt also charges them to 
publish every’ six months a complete 
report of ali the securities currently hel, 
the amount of shares of each security, the 
cash reserve and all othee information of 
Vital Importance to the shareholders. In 
others words, Larry, your money is b 
invested for you by men with proven rec- 
fords of success in their own financial 
lection fs submitte 


you fe 
| “That's ait should bey 
1. “Now tell me, Al—when you 
's one of the largest investment tru: 
ountry, what do you mean 


“Their last statement was issued 


September, and that report showed th 
the total value of the securities in the 
portfolio was ia the neighborhood of | 


'$500,000,000, figuring their holdings st | 
Cost to. them, Theit cash resources 
including bank deposits and money loaned! 
Il was aver $15,000,000. Whes 
You ‘consider the strength. of a. firmly 
Established, well organized trust like that 
| td ado i the tenth a few athe. 
ite so large but equally dependable 
ivisn't hard to. see that-even now the | 
right kindof investment trust is tre= 
| mendous influence in the financial activi- 
| ties'of thie country. | 


size. But nove that you've brougbt out 
all) these points about management, | 
resources and operating principles, it's | 
simple enough to see the essential differ- 
aces between the two types. you have 
Contrasted—-and how relatively easy it 


should be for a person to select the be 
ter one.” 

“OF course, there is a vast difference,” 
Langley continued. “And you'd never think 
people would have any trouble picking the 
Fight one. But the trouble is most people 
don't want 10 stop and consider even so 
much as the obvious differences, no less 
the finer ones, Well, one thing is certain, 
If they would only go into these things 
with their eyes open, they'd soon steer 
clear of investment busts such as. that 
brokerage house organized. And. if they'd 

y take the time to learn and under- 
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A GIFT that all men welcome—the Williams Holiday 
Package. Make sure that they all have it, those men 
you like the best. 


Beautiful. Practical, Sensible,—in purpose and in 
price, A dollar can't buy more! 


A big tube of Williams Shaving Cream—made by 
experts of ninety years experience. A bottle of Aqua 
Velva—the perfect after-shaving preparation, —counted 
a daily necessity by millions. A can of Men's Tale—none 
smoother or more welcome. A cake of toilet soap of 
rare quality. And a Safe for Old Razor Blades that, for 
a year at least, will solve the vexing problem of what 
to do, safely, with used blades, All contained in the 
golden box that breathes the spirit of Christmas. 


Here’s a package to solve one—or a dozen—of your 
Christmas shopping problems. Don’t miss it! Ask for 
it by name, wherever toilet goods are sold—the Williams 
Holiday Package—One Dollar! 

The J. B. Williams Company, Glastonbury, Conn.,~—Moutrestl, Canada 
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HOLIDAY , PACKAGE 


NOTHING TELLS THE WHOLE TRUTH 
ABOUT TOBACCO LIKE A GOOD PIPE 


“There’s my 


pipe dream” 


Foe my towering skyscrapers, 
how. many bold "achievements, 
‘were in the beginning just pipe dreams! 

Good, fragrant tobacco glowing in a 
pipe smooths the kinks out of a man's 
brain... lets him think straight and 
clear, “Maybe that's why so many of 
the world’s leaders go into conference 
‘with thei pipes when they have tough 
problems to think through. 

It you're not a pipe smoker, sce 
‘what solid satisfaction there can be in 
‘real amoke. Get a good pipe and 
Toad it’ with Edgeworth—enjoy_ the 
sturdy pleasure of this fine, blended 
old burley. 

‘You can buy Edgeworth wherever 
so tobacco is sold. Or Just send the 
‘coupon, and the postman will bring 
You a generous sample packet, free. 


EDGEWORTH 


SMOKING TOBACCO 


LARUS & BRO. CO., 100 5. 224 Se 
Richmond, V 
Tiley your Edgrwoeth, And ere 
inaond pp 


My nar 


My sree adres 
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lindly following a mass rush toward 
investment. trusts—simply because th 
happen to be riding on a boom market— 
and if they'd learn to separate the chatf 
from the wheat instead of picking every- 
thing and anything regardless of value— 
then our Investment Trusts would. be 
headed for a far sounder basis, and might 
sradealy tain. the, bah and juatied 

ion this type of financing now enjoys 
In England and Scotland.” 

Not long after, the two men left the 
restaurant. All the talk and excitement 
that Larry had noticed upon entering was 
still buzzing around the room. Evidently 
the brokerage failure was the main finan- 
cial topic of the day. Michaels parted 
with his friend and went his way, feeling 
that he had really learned something of 
importance. He had in mind no plans 
for immediate investing, but he intended 
to remember Langley’s advice. Should he 
ever consider buying investment trust 
shares at some future date, he would do 
0 only after a thorough invest 
understanding of their holdings, organiza- 


eal securities for the average investor 
who wishes to own the highest quality 
stocks and bonds, but has not enough 
money to do so through direct purchase, 
Over a period of years this type of stock 
will prove itself one of most desirable 
investments in American finance. The 
fundamentally sound trusts will grow and 
are certain to reward their share holders 
handsomely. 

It is of first importance when selecting 

vestment trust stocks to investigate 
thoroughly the management, connected 
with it and to judge correctly not only 
the trust’s resources, but also the man- 
agement’s ability to’ use these resources 
in ways that will bring utmost benefit to 
the stock holders whose confidence they 
have gained. 


For the past three years Porta 
ScwNce Moxtitty has carried this Get- 
ting Ahead Department as. a regular 
monthly feature. It has been the aim of 
¢ editor to discuss financial subjects of 
interest and application to the average 
man or woman, We have written at 
Various times about life insurance, build- 
ing and loan ~ associations, - mortgage 
bonds, investment trusts, public utilities 
and other classes of securities of mutual 
interest, about budget plans for accum- 
ulating' a somewhat “modest fortune 
quickly and safely and about various 
hase pertaining to personal and family 
finance. 

"The financial editor would welcome let- 
ters from readers indicating subjects in 
‘which they have particular interest. Let~ 
{ers relating personal experiences in get- 
ting ahead, or giving the details of plans 
‘or methods ‘which have succeeded, oF 
failed, are also welcome, We extend this 
invitation to write us as a means of mak- 
ing this department of greatest usefulness 
to our readers. (Continued on pase 7) 
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Fidelity Bonds 


foumach vateabie, 
Tnvgsements. Joe clip the coupon below 


374 Colorada Nat 
MAIL COUPON TO NEAREST BRANCH 


Fidelity Bond and Mortgage Co, 
Pieeg send me wichout oie. tint 


DO YOUR OWN 
PAINTING 


‘Save hundreds of dollars in painters’ bills, 

t things yourself. ‘These books will 
show you bow to tun out fine looking 
jobs, even if you never handled brush 
before! 


‘The Mixing of Colors and Paints 
1 hastened chapters 42.00 post pad 

225 pages, with fll directions for proper 

paints for interior decorating, house 


fhe, arts and crafts, furniture and poly 
chrome finishing. 


House Painting Methods with th 
Brush and Spray Gun 
haptrs «= 1 planes «= $2.00 pos pal 
382 pages with authentic, complete in- 
structions for industrial painting on steel, 
iron, cement, brick and wood surfaces, 


Modern P. 


jers Cyclopedia 
‘Mastratons = $200 post-paid 


480 pages covering every form and phase 
of house and industrial painting, with 
complete definitions and description of 
brushes and materials 
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To Help You Get Ahead 


HE Booklets listed below will help every 
family in laying out’ financial plan. 
‘They will be sent on request. 
Your Tncome and Your Lile Insurance 1s 
the name of a brief booklet scien 
fnswering the question “How much life 
fance does aman really need?” Pri 
Mutual ‘Life Insurance Company of Phils 
delphia, Pennsylvania, will mail a compli- 
mentary copy upon request. 
‘The House Behind the Bonds reminds the 
investor of the importance, nor only of study 
ing the investment, but of checking up the 
banker who offers it, Address: Fidelity Bond 
& Mortgage Co., 1188 New York Life Build 
Chicago, Mk 
How to Get the Thin 


You Want lls 


ph ean 

en eure sala ei 
pounding of SY%4% interest, builds a per. 
aye er 
iw ele ce Ps Ma 


our fife on the bass of your present living 
bude. Write forthe houklet fo Cochran & 
McCluce Company, 46 North Dearborn 

How Easy Te Ts tlls how ic is posible 
fo sat off with & definite plan Yor creating ss 
immediate exate fending wy furure Roan 


securiy. Get your copy of this booklet by 
ing to Posti ‘Ute tasurance Comnpany, 
ih’ Avenue, New York Civ 


A Service for 
Readers 
2 io help reader ithe ee 
lishment ¢ proper financial peo. 


fama st the Besinning of 
usiness careers, it astists those 
who have accumulated money 
the proper inventment of ve 

"editor of this Department 
is ready toaid in personal iavest- 
ment problems. Advice will be 
ladly given regarding the proper 
favestmene of fands and proper 
plans of saving. 

‘Address your. inquities to 
Leon Meadow, Finanelal Edivor, 
POPULAR. SCIENCE MONTHLY, 
381 Fourth Avenue, New York: 
While investments obviously 
cannot be guaranteed by” the 
Publisher, every effort will be 
made to’ assure that only ad- 
Vertisements of absolutely re 
Tisble' companies ‘are. accepted. 
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Everywhere! 


You Can Make This 
Work Bench Yourself 


Here's che Work Bench you've al- 
‘wars wanted for your home work 
Thop—praceical sed substantial Any 
Ianhandy~schtoolseamenslymabe 
itrwith the help of LePage’s Gloe 
tied LePane’s Job Plan No. 24, coe- 
‘Glniag step-by-step. printed dire 
oor bow to make and dimension 
‘deswings of every part, Price com 
Dlete only 10 conch Order diet. 


facloning 10 ceaes, stamps of coin: 
[Pape Cafe Leave, 766 Essex 
| Kee Gloseester. Mass. 


The joint we used was in an oak stick cut one iach 

ware, ona aval We Lape baie! and 
which supported it on» truck and entere 
To-mile street parade with two men seated in the 
caeall the way 


‘After the parade, anxious to see how much pressure 
the joint Feally would stand, we pot iin a texting 
machine: ‘When ie broke, the pressure’ was Over 
$000 tbs. 


Any cabinet-maker will ell you your finished work 
‘as good as the strength and permanency of its joints. 
Use LePage’s Glue—Liquid, Hard or Waterproof— 
and be assured of immense and lasting strength, 
Stands pressure of 3000 Ibs. per sq. in. Stronger than 
the fibers of the wood it joins. Every batch tested. 
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GLUE 


[WHATEVER KIND OF GLUE YOU NEED LEPAGE'S MAKES Itt 


LEPAGE'S NEW = -LEPAGES «LE PAGE'S TEST. 
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nro THIS one brillane book of 280 pages have 
been condensed the facts that scientists have 
discovered since Aristotle, the father of science, dissected 
a frog to see what made its heart beat. 

How often have you wanted to know about the won- 
derful discoveries in science that have so changed the 
world we live in ... the secret of radium . .. the romance 
of the atom . .. the origin of the earth! 4 

(Oe yo sy waned o knw wiry glass tne 
parent . . . how fireflies produce light... . why the 
D geens if dl wives move in a aighe le? 

Alll of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
‘THe Pocket GUIDE TO SCIENCE. 

Alll chat ly will ever want to know about 
science beat pal open non wae aadae 
or grace a library table. The curiosity-satisfying facts 
about the work we lve in are made instantly avaiable 
wo in sin ion -and-answer in 

you payee 


Your Name in Gold 
~on this Wonderful Book 


You are,assured of the accuracy of the in engineering, in health, in electricity, im 
amwertin Tue Pocurr Giving ro Scsee mel ani every Mach of we. 


ho, ba every fue, hun- 
dred or more articles Gescriing. the 
tant new Inventions in every 


| Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


only part of the contents of 
‘amazing Porvuan, Sctener 
Mowrncy. It takea over gco articles and 
Bicones ery month to el ee reer ot 
Port’ Scr Mgr al hat hat 
pened inthe acienti, radio, mecherics 
and! automotive eld 


Your Name in Gold 


We will stamp your name in 23-carat gold 
gn the cover of Twn Pocky Guing 0 
SCutnex at no era cov f0 you if you ute the 
coupon below immediately. 

"You ate offered x 44 months subscription 
to Porvtan Scirsce Mowrity (regular price 
Iftought by the mooth would be 35.90) with 
‘Pat Poceer Gomme yo Scienct=all or 
$2.95, plus the few cents postage If you are 
See Selec co Porecan Screvet 
Morr we wil be glad toextend your sub 
scipton 1g months f you sccept this Ot, 


using the coupon please PRINT your mame 


markable gen ing the known 
Frets about acientife questions into vividy 
easily remembered paragraphs. 


SPECIAL OFFER 


pe moar ovea te emg 
JEmTonee ess 
Sian neeene eae 
eee 

fetal cman ol that the sed 
fave discovered up tothe summer of 1934. 


Porvtar Sctewee Moxrnty “carries on” 
where Tie Pocket Getbe ro Science lerves 
off, The Pockxt Gviox gives you all the 
information up to righe- now Porcran 
Scrunee Mowry wll give you all the fn 
portant, interesting and new discoveries ol 
cience for the next 14 months. 

In every iswwe of Porcuan Sctexee 
Mowry area dozen or more important arti- 
les thatexplain and picture the ment fascinat 
ing and new. developments, i 
‘coveries, and undertakings in ‘exploration, 
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Raitio Tubes Today and to Come 


An Army of Research 
Workers and Millions 
of Dollars Are Back 
of the Modern Tubes 


By 


. G. PRYOR 
Secretary, Popular Science Institute 


VAST amount of experimental and 
esearch work foreshadowed the 
moder radio vacuum tube. 

‘De Forest started the ball roll- 
ing when he put the vital third electrode 
into the simple, two electrode Fleming 
valve, His invention opened the gateway 
to radio as we know it today, but it has 
taken thousands of research workers liter- 
ally millions of hours to bring the tube to 
its present state of performance, 

Not long ago we were paying nine 
dollars for a type 201 vacuum tube that 
‘was not nearly s0 good as the tubes of 
today and drew one ampere of current to 
light the filament! All the change that has 
‘been made in this vital part of the radio 
broadcast receiver—and consequent im- 


provement in radio reception—we owe to 
Careful pinataking research. It has cost 
fone of ‘the biggest tube manufacturers in 


this country a staggering sum—millions of 
dollars—for research in order to bring 
their tubes up to the present point of 
efficiency, and this concern still has sixty- 
eight engineering specialists 

further experiments, 


AS A result, we have today, for exam 
the new 230 type battery tubes which 
are on a par with the 201-A and 227 tubes 
for reception results and use only one- 
eighth of a watt of power on the filament 
just, one forty-eighth of the power 
needed to heat the old 201! 

‘As to AC tubes, we started out using 
the 226 and 227 heater type tubes. The 
226 produced too much hum. The 227 
burned out too quickly. The research 
departments of the various tube manufac- 
turing concerns got busy on the problem 
and today the 227 represents one of the 


INSTITUTE BULLETINS 
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most durable types of tubes that we have. 
It has, in fact, replaced the 226 for all 
purposes. The’ same may be said to a 
somewhat lesser extent of the 224 screen 
arid tube which, because of its more elab- 
orate construction, still presents many 
problems. 

Rectifier and power tubes also have 
been greatly improved, particularly in their 
power handling ability and their durabil 
ity. 

In the case of heater type tubes, slow 
heating was a serious problem that’ engi- 
neering and research departments had to 
solve. They worked for some time and 
finally were successful in producing a 
quick heater type of equal merit in other 
respects to the slow heater tubes, Early 
types of quick heater tubes were, in some 
‘cases, durable enough and otherwise sa 
factory but had a decided hum. Now this 
bad feature bas been ironed out and we 
hhave quick heater tubes that are satisfac- 
tory in all respects 


TUTURE changes in radio vacuum 
tubes are hard to anticipate with any 
accuracy, bot it seems logical to expect & 
steady improvement in quality and a 
gradual lowering of prices. The constant 
fffcrt ie tube development laboratories is 
= tubes more durable by improving 


materials and mechanical design. The 
average tube today’ has a considerably 
longer life than tubes sold a year ago and 
last year's tube was decidedly better than 
tubes of the previous season, The even- 
‘ual radio vacuum tube, it i expected, will 
be close to everlasting and function about 
as many years as a set would be use. 
AS FAR as making tubes that would 
2X provide better reception is concerned, 
Title work has been done lately along this 
channel since tubes, as now made, provide 
all usable amplification. But there are 
‘any developments under way in. tubes 
decidedly different. from. those in use 
today. Such tubes will not make possible 
improved radio reception but will permit 
the use of fewer tubes in a set. Just how 
soon and how extensively these tubes will 
be used depends on the attitude of the 
public 

‘At present, the tendency of the radio 
buyer is to judge a set by the number of 
tubes rather than by the performance of 
the set asa unit. The 224 tube, which was 
Geveloped with the idea of cutting down 
the number of tubes, has never been used 
to the fullest extent because buyers 
demand multi-tube receivers and manu- 
facturers must putin an unnecessary 
number of tubes to make their sets sel. 
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‘THE FOURTH OF A SERIES OF ADVER- 
TISEMENTS DEALING WITH 
VIOLET RADIATION IN THE HOME, 


Questions and Answers 


about the GENERAL ELECTRIC SUNLIGHT MAZDA LAMP 


Why do we have “sun star- 
vation” in winter? 

Recause no matter how 
Answer jyightly the wintce sun may 
shine, it contains only a very small per- 
centage of the normal beneficial ultra- 
Violet found in summer sunlight. This 
Isdue to the fact that in winter the sun 
relatively low altitudes, and con- 
sequently the sun's rays mist penetrate 
a greater tase of atmosphere to reach 


Question 


Why does General Fleetric 


Question nity advertising stress the 
need of ultra-violet for growing children? 

Because ultraviolet radia- 
Answer ion develops. Vitamin D- 
the sunshine vitamin. This is the anti- 
rachitie vitamin and during the pre- 
natal and the growth years of life # #2 
tin absolutely essential element far build- 
ing strong boner and for sound heabhy 
ddetelopment. 


jon What about older children 
Question Hrs ahews ole 
family? Can they bene by ole 
radiation 


Every member of the family 
Answer cca sili. Thowgh ultra 
violet rays penetrate the skin no deeper 
than the thickness of this sheet of paper, 
they work deep changes through the 
entze body. They sit fa maintaining 
health by building up resistance to dis- 


Question Wiehe the stey of ts 
GE, Sunlight Mazba Lamp (Type S-1)? 
Because the bulb of the G. 
Answer sintight Mazoa Lamp. is 
made of special glass which filters out, 
ts docs the atmosphere in Nature, near- 
iy all radiation not found in the best 
simmer sunlight. 


on How docs the G. E. Sun- 
Question jighe Mazon Lamp. difer 
from the ordinary Mazo Lamp? 


Though it embodies the sim- 
Answer siciey: and economy of the 
modern Mazpa Lamp, the G. E. Sun- 
light Mazpa Lamp differs markedly from 
indescent lamp in the following 

1t contains a pool of mercury 
(Gce illustration) a part of which vapor- 
izes when the filament heats and forms 
an are between the two. button-tike 
electrodes. Secondly, it will not fit the 
y lamp socket, not only because 
but because a trans- 

uired to adapt the voltage 
in your home to that required by the 
lamp. Standards or fixtures designed for 
the use of the G. E. Sonlighe Maza 


Mercury 


ote 
patent and 
tenigue feanres of the 
GE dunlghe Mazos 


send an art is formel 
erwere the electrates 
jut abece the V of the 
lament. This art Jar 
fisher the whe take 


ut the GE. Sunlight 


fon Lamp adds salty 
te ale silet Siclency by car ally Bering ea, 
by means of special glass bulb, practically all 
‘adiation ot found inte est midsummer sunlight. 

‘Look Jor the pol of merry when baring any 
sundamp cqipnt as sell a the General Eerie 
‘Trademark (GE) im 4 cieee 


Lamp are made by General Electric and 
a number of other manufacturers and 
are offered for sale at your nearest elec- 
trical or department store. 


jon May the G. E. Sunlight 
Question Ni,tox Lamp be used a8 a 
reading lamp or for other lighting uses? 

Yes, indeed. Not only does 
Answer yo°G. E. Sunlight Mazoa 
Lamp give an unusually fine light for 
reading, sewing, and similar occupations, 
but each member of the family may be 
irradiated as he goes about the ordinary 
pursuits of the day. Children may be 


Jen win th Gomera Elcrc Program, brndeast wary Saturday evening ever « Nakoaceide N. B.C. Neto, 


irradiated as they dress in the morning. 
Men may shave under this “sunlight.” 
Women find the G. E. Sunlight Maza 
Lamp the ideal sewing light. Its soft, 
warming radiance is equally desirable 
for relaxation.» Adults often like to 
‘reat™ themselves while reading in bed, 


on Because of these many 
Question sirional advantagen i 
the G. E, Sunlight Mazoa Lamp lacking 
in ultra.violet? 

Decidedly not. At a distance 
Ansioer of tivee fect the G. E. Sune 
Tight Mazoa Lamp provides the same 
ultraviolet effectiveness as is found in 
midday, midsumn 


stion What does the medical pro- 
Queslion f.ccion think of the General 
Electric Sunlig! 


Ansiver 


fight Mazpa Lamp is sold in accordar 
with requirements of the Cou 
Physical Therapy of the American 
Medical A . Many physicians 
are prescribing units using this lamp, for 
shutins, pre-natal cases, and children, 
as well as a tonic far well people—that 
they may remain well. 


fon Where may I learn more 
Question. Shout the G. E. Sunlight 
Mazoa Lamp and its many advantages? 

By writing to the Incan- 
Answer escent Lamp Department of 
General Electrie Company, Nela Park, 
Cleveland, Ohio, or by. visiting your 
nearest department or electrical store, 
cr local lighting company, 


Tue Incanpeacess Lua Denar or GesmnAL 
Eitdrme'Ca Moca Pare, Corwen. 

Fleas son ne, wiht any ation, full ne 
fgets Sent BES atata 


em 


GENERAL (ELECTRIC 
SUNLIGHT MAZDA LAMP 
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Here Is One for 
You Rain Makers 

Having just gone through the worst 
drought in ‘the history of Arkansas, T have 
been doing a lot of thinking about the pos- 
sibility of the recurrence of it year after 
year. Here is an idea I have but Iam not 
fable to put it into practice and so T am 
sending i to you to tur over to someone 
who tan do tome experimenting with it 
‘Take several gallons of liquid air to a height 
of $000 feet in an airplane and then 
Spray. it out, The 

a 


Tiquid ‘air, as it returns 
to a gaseous state, will 
take “up a lot more ° 
oom “ind wil “abo » 
lower che temperature 
Of the air all around it. 
‘This should cause con- 
densation of moisture 
to take place and pro~ 


inte 
tice rains Tt might be 4 


NY 

found that the height, 

at which the liquid air_was liberated should 
bbe more of less. than 5,000 feet. However, 
T believe the idea is worth a ‘trial and T 
should like to see some one adopt it if pos- 
sible. It would surely be worth the trouble 
if it succeeded in ending these expensive 
droughts—H. A, H., Booneville, Ark, 


Are Ultra-Violet Rays 
Good for the Eyes? 


‘Yeans ago when T was a boy a few old, 
le wore spectacles with lenses, made of 
Debble. "Later I learned that pebble is clear 
crystal or clear 
claimed for these sl as that they did 
not scratch from frequent cleaning as 
nary glass lenses may, and the wearers used 


to say they were “cool on the eyes.” Now 
it occurs to me that, as glass cuts out ultra 
violet rays, those who wear lass lenses 
are, as far as, their eyes are concerned, 
largely’ deprived of the ultra-violet rays. 
Whether this is a goodor bad thing, 1 do 
not know. Lenses of Tused quartz. would 
allow these rays to. pass through. Such 
Tenses would be much more expensive than 
those las a fued-quartz is avery 
ward substance, but maybe the expense wou 

be justified if their other characteristics are 

ibed—C. L. W,, Sykesville, Md. 


Magic Door Opener 
Worked 37 Years Ago 


‘As x neao an article about self-openine 
door in a recent issue of Porvian Scirxcr 
Mowry, 1 could not help smiling at the 
thought of how far the times you 
are. Along with hundreds of thousands of 
other visitors. to the 

World's Columbia Ex- 
position in’ Chicago, in 
1893, thirty-seven 
years ago, I” walked 
back and forth through 
a imi, door, which 
‘pent fantly aS 
soon as one stepped on 
a rubber mat, one of 
which "was on either 
side of it. One just 
Stepped on the mat, walked through, and 
‘the door closed behind him. Photo-electric 
cells were not even dreamed of at that time. 
=J. NR, Chicago, TH. 
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Begs for Return 
To Old Covers 


T yust got my Porvras Screxce Moxruty 
for October today and siw the cover page. 
Why dont you beep on with the old cover? 
For the last five years T have been taking 
Porvtan Screxce Moxrmay and think that 
it has everything else skinned; but please 
ro back tq the old covers becalse they arc 
nice in a bound book—E. E. A. Toronto, 
Ca 


Telling Government 
Experts How to Do It 
Ta yoUn October lone om pase forty-six 
appa the at, ie ie Poon 
fo End the Missiippt Floods Alter 
rating tha article Tfall'to sce bere a 
nto the Soods i Uhely fo reulty asthe 
aim of the present work is simply to curb 
ih dons an soso econ 
ieave the danger ever" presa te 
Sop, Hovis" the’ Govertoneet‘ibould et 
fioke ‘the ‘upper sour: River and 49 
holt the erst Sf al foods ne’ Mouet 
valeys This would sve much valable 
TEP along the Sitsoor that ‘now islet 
tach penn bo ane tone ould parte 
stetrcty” andthe 
water bell back 
et 
friation  parpors 
in Daou Colo: 
ie, Rewia, aed 
Rote, To re 
wove bed ela, my 
oe te ee, PY 
Tat ce the Bi: " 
te on 
fw wort shouldbe done there, This 1 
think B°obelwny. ewental any reel nd 
fetes saree 1 eed control & to rout 
ftom their eeormous expenditure. Ie 
Copettd, Ran 


Just Discovered 
This Is a Great Age 


As ontcox gentleman to whom T sent 
Porvrax Scurxee Mowrity writes me: “We 
enjoy reading Porvtas, Scrxce Mostar 
very much. It is 20 thorough and yet 20, 
plain.” T had no idea of the number of 
reat things now being done. We surcly 
are living in a very progressive age."—J. 8. 
D,, Chicago, 1, 


Bird’s Weight All 
Depends on the Cage 

Coxcexxrsc that “Bird. in the Gilded 
Case" problem ‘presented by Miss NO 
Fietmont, Calf. "T do oot’ have.an a 
tight cage at hand so I cannot fst my opin- 
fons experimental, ut 1 am. convinced 
that She would. Chcounter two diferent 
esti in, the scale readiogs dependent on 
‘whether she sedan ‘ordinary wire care or 
hermetically sealed one. If the bind few 
fm his perch in the ordinary cape the scale 
Soul Ae once indicate its Tes of weit, 
Tecan the beating of the bins wings upon 
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the air would immediately disipate the 
gravity pull into cross currents of air which 
‘would be lost in the outer atmosphere. In 
the case of an air-ticht. cage’ the bird's 
‘weight 1 simply added to the airs weight 
and through it transferred to the oor of 
the cage itself, ‘The total downward. pull 
fon the scale i unalfected—A. E. W., Ada, 
Ohio. 
Wants a Grasshopper 
to Ride to Work 

Hiexe is a suggestion for one of your many 
readers who are mechanical geniuses: Let 
him study the mechanism of the frasshopper, 
until he fs. sure he 
i iy" how it 


him to do is build 
8 mechanical hopper in 

which Iocan stand 

hop to town, In stich > 


contrivance, T could A a 
skip gaily over streams 

and fences and railroad & 

tracks instead of being = 
obliged, as at ‘present, 

to go all the way around over the winding 
and congested highway. Sound to 
you? And surely the mechanical dificulties 
‘won't stop the ‘experts who study “Our 
Readers Say."—M. McA., Cincinnati, Ohio, 


Broadminded but 
Likes His Models 


T was glad to read the letter in “Our 
Readers Say” by CB, of New York in 
‘which he asks you to publish plans. for a 
‘modern destroyer, which see You are ale 
ready publishing,’ and which T intend to 
‘build, "T have built your Spanish Galleon 
and the Sovereign of the Seas. Iam getting 
the plans for the Sovereign of the Seas en- 
larged so T'can build a second twice as large 
as the first, Here's for more of everything 
and less of the fellow who says, “More of 
the department 1 like and less of the de 

tment that the other fellow likes."—D, 
W. M., Lansdowne, Pa 


Passenger Pigeon 
Is Alive Again 

1 wat lotr fo reslag «recent, leon 
of your magazine that cetiain people it 

Stichiean ‘had reported. seeing” what they 
Tetiewed to be pmscnger pigeon Supponed 
io tore bcos 
the in tS 
poeaet foes 
Ey bevhets, ty 
Fenian Geen 
Tooaie wereh eect 
wr divig tee 
ES tata tects 
Ser hee Sand 
tueed to set band 
ot pies ate ai 
fereat rom the 
nary wild pigeon known in this country. 
Tie west Bien lwemy. of thee 
Beeseae of thet ang bodies sed eck al 
ier they hte tcl sppenrane of ta 
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Every 2 Hour 


© a cold or inflamed throat 


Inu 


KILLS 200,000,000 GERMS IN 15 SECONDS 


ISTERINE re mouth bacteria 98% 


“4 


‘passenger. Some lit in trees, but too high for 
se to make out thie coloring. At the time 

felt sure they must be passengers, 
since reading your article 1am convinced 
they were the Tost birds—W. A. R., Camp- 
bell River, Ont. 


You Women Smokers, 
He's After You! 


One thing T would like you to do, and 
that is carry on an investigation into whether 
‘igarette smoking by women will result in 
il health for the future children of this 
great land of ours. This I think would make 
An article well. worth 
pobliahing and which 
¢, would "pro- 
Vide" much food "for 
thought. You can 
send ot questionnaires 
to prominent physi- 
cians, biologists, chem- 
ists, and ‘others who 
may deal with "the 
physiology of the hu- 
man system. 1. shall 
Took forward to a fayorable reply as T am 
sure you will take action to give us this 
very “desirable article—T. G. E., Fort 
Wayne, Ind. 


More and Different 
Models Requested 

Fon riz past three years or more 1 have 
‘been reading your “Our Readers Say” De- 

partment. "i peronaly, have had wo fault 
Toind with Porcua Seizwer: Moxie and 
Mull have none, aT think that if wel 
divided up, But here is a request that I 
have! Give us some modern models to shoot 
At for a while, uch as. destroyers, baile. 
Ship submarines, engines, and 30 forth. 1 
font’ mean to stop the modes that You are 
funning now, but sive us something dierent 
‘once in awhile. Hoping that this will at 
Teast cause you to consider it—T. N. S, 
‘Hagerstown, Md. 


Do You Also Want 
More on Chemistry? 

Lovie ace wth R. HB, of Pid 

and J. D. F. of Carlisle, Pa, that is 

Mhoutd "hate more ares oh chery 
taka ice ys anathema 
ety gone af our modern Invention 
Mould have een posable witht the 
cation of the principles of chemistry, pas: 
fad ouhenatcg The an” ae 
Relente andthe very word imps, the 
tse of thee abject.” Unabtedy hove 
Ista io aviation and adie would tho 
tSSstereced inthe ifrarcs "where the 
Mesa Wierd of Scene cry on te 
reoare ‘The Kaowiedge of the aenibe 
Feito ot work cn be wel fn any Tne 
Fhe uri elven would derive plenty 
satkction at oF tine wth te mathe 
iti pri of hemiry and pass 
Tid thle without cea anid Reed 
Wt far oat chemi problems. "Here's fo 
Boy unc of sah & ature’—O. Ee Ce 
Seat, Wath, 


A Bouquet from 
Switzerland 

Lee ace congratulate you on the manner 
in which you edt Por: 
tar Senter Movie 
Fe never ed your 


it was only right and 
courteous for me to let 
you know how T feel 
bout your publica 
tion —M. U.S. Zi 
ich, Switzerland. 
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Gus and Joe Helped Him 
Get a Reputation 

Sever years ago I read in your magazine 
about a Mr. Spratt and the trouble be had 
With his car. ‘The other day. my car acted 
much the same as his and T immediately 
Knew the trouble was in my vacuum tank. 


| RO, Detroit, Mich, 
Complaints Have “Riled” 
This Reader 


only a cover design by Paus and a picture of 

aan airplane inside, I would buy your maza- 

zine, and more than get my money's worth. 
S, Howie, Texas 


He Heads Crusade to 


Exterminate Autos 

‘You stay put me down as a double-dyed, 
ring-tailed, simon-pure grouch with an ail- 
ing liver if you want to, but when Tread 
Jn your December issue, Flops of Famous 
Inventors,” I said to my’ wile, “I wish mote 
of them had flopped!” Take that great 
fnvention, the automobile. What did it do 
for its country last year? It killed about 
25,000 useful citizens! And that doesn’t 
‘count the ones that died in bed {rom tatty 
‘degeneration brought on by riding on soft 
‘seats instead of walking as we did when 1 
was a boy. Imagine what we would think 


if we heard of some distant countey in which 


why the entire pop- LN 
Ution didnt "ree Ss 

a 

Wen it fe); 

we. werent 0 fa oe 
mi t ip 
Tutomobile, we £23 


would rise up in an 
army and extermi- 

nate i as the public menace that it is, 
Suppose a lot of your readers will come to 
the. defense of the auto but Tl bet they 
can't show that it bas done more good than 
it has harm—J. S, St. Louis, Mo. 


Has Ideas of His 


Own about Engines 

Tacate with W. R Sew York City, aboot 
laconsetiy tou” The ones be wrist 
about are fine: but how about the pew 4400 
amet paseager aoe onthe: Bskimore 
Sid Ohio RR? Especially the 4468, one 
the emeines that hawk the “Capital Liv: 
fed?" T'thiak it = neat looking engine 
ek with the new ype tinder: would 
ube b splendid model QF 5: Je, Com 
Berland, ta 


Makes Santa Maria 


In 140 Hours 

Just completed the “Senta Maria” model 
from your blueprints. Evervbody who sees 
it says it is the most detailed model they 
ever Saw. Material cost about S135; every 
part of it is made with hand tools; used old 
eae bores, fruit baskets, ete, on same. Took 
about 140 hours of spare time to make it 
‘This included all blocks, deadeyes from larze 
size of wood by ripping, and filing <ame 
down, Lot of work, but T enjoyed it— 
M.R. P, Chicaco, Ti 
Hurries to Defend 
Nice Bus Drivers 

T wave just read what A.C. of Erie, Pa, 
hhad to say about bus drivers. Recently T 


made a coast-to-coast trip by bus from Los 
Angeles to Baltimore. During good weather 
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the drivers are forced to exceed the speed 
limit in order to keep up to their schedules, 
[found most of the drivers were very cite 
ful, especially in passing other cars and in 
‘crossing railroad tracks. T noticed that. the 
bus drivers in the West were much more 
human and accommodating than those of the 
East. Several times T have seen them stop to 
offer assistance to motorists in trouble and 
twice they actually pulled stranded cars out 
of ech hope thee facts will lp to 
lear up some of the points mention 
A-C—R_E. E, Baltimore, Md, 


Careful Reading 
Avoids Blunders 


Is your article on the velocity of light, 
there is the implication that up to now the 
figures used have been based ‘on guesswork 
and approximation, grouping two. vastly 
different. terms. as 
though they’ meant the 
same thing. How 
ould anyone, gues at 
Scho guano the 
‘of light? See: 
‘holy, ft stated that 
Dr. ‘Michelson expects 
to obtain new figures 
that are absolutely ae 
curate. I fully believe 
statement is 


and sce 
Ton't it true that if the value 


tific magazine, 
in question were curried out to a million oF 


| mallion-million decimal. places, it would 
Stil beam approximation? Isn't it impos- 
sible "to measure anything with absolu 
accuracy ?—W. J. HL, Hyde Park, Mas, 


“Guessseork” and “approximation” were 
used ith reference to astronomical meature= 
‘ments and “absolutely accurate” seas applied 
fo the implement scents would ‘have to 
work with if Dr. Michelson succeeded in 
‘establishing the exact speed of light, Which 
iter al i decidedly diferent from’ the sige 
ttifcance you gave the words.—Ealtor, 


J. E.N., Does This Answer 
Your Cylinder Problem? 

Ir 5, x. ,, Durango, Colo, wants accur- 
acy’ in his question about the’ two-inch hole 
bored crossways through a two-inch cylinder, 
the will have to go into calculus. ‘The fol- 
owing answer, however, ives approximate 
results. ‘The ¢ylindrieal section of the od 
two inches in diameter and two inches long 
contains 6.2342 cubic inches. Since the bor- 
ing is perpendicular to the aris of this eyl- 
inder, and its diameter coincides both with 
hat altitude and diameter of the cylinder 
itself, the material removed from it will be 
approximately 7884 of the volume of the 
cylinder itseli—A. E,W. Ada, Ohio. 


His Frozen Fish Came 
to Life When Thawed 


Soste thirty-odd years ago T was staying 
at my sister's home just south of Battle 
Creek, Mich. One day a young fellow i 
vited ime to go down to the lake and spear 
Speckled bass throush the ice. ‘This we did. 
T noticed how quickly they froze, it being 
some fiten below. Ariving at ihe house 
Wwe put them in water and the majority 
them were soon splashing about, well as 
ever. ve never thought 
2 much of this ast 
mon knowledge among 
‘us common herders. T 
was surprised that you 
‘were surprised | con- 
‘cerning the article by 


John Chapman 
Ghider—F. J.C, 
‘Medford, Ore. 
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Their words have wings 
as swift as light 


An Advertisement of the American Telephone and Telegraph Company 


We tive and work as no other people have ever done. 
Our activities are pitched to the swiftness of the instan- 
taneous age. 

Whatever happens, wherever it happens and however 
it may affect you, you may know it immediately over 
the wires or the channels of the air that carry men's 
words with the speed of light. Business and social life 
are free from the restrictions of time and distance— 
for practically any one, anywhere, may at any time 
speak with any one, anywhere else. 

The widespread and co-ordinated interests of the 
nation depend upon an intercourse that less than sixty 
years ago was not possible in a single community. This 
is the task of the telephone wires and cables of 
the Bell Telephone System—to make a single 
community of our vast, busy continent wherein a 


man in Los Angeles may talk with another in Baltimore 
or a friend in Europe as readily as with his neighbor. 

It is the work of the Bell Telephone System to enable 
friends, families and business associates to speak clearly 
and immediately with one another, wherever they may 
as helpful and accessible on a village 
street as in the largest cities. 

To match the growing sweep and complexity of life 
in this country, to prepare the way for new accomplish- 
ments, the Bell System is constantly adding to its 
equipment and bettering its service. 

To this end, its construction program for 1930 
has been the largest in its history. This System 

at all times accepts its responsibility to 
forward the development and well-being of 
the nation. 


be. Its service 
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Make it 
Prestwood 


There’s a place 
in your business for this 
grainless, all-wood board 


refrigerators, truck 
hodies, ncubators, toys, 


Presdwood is a_gr 
board. Its ready adapt 
Korlein your 
, or saw, Presdwood 
Itwill not crack, 


split or warp, and i 
moi Te makes 


shty usesare listed 

let. Write for free copy today. Ask 
contractor or lumber 

dwood. 

onttTE Corpor 

at Washing Stet 7 #7” 


TION 
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Masonite Structural Insulation Masonite Corporation, Dy 


keeps out winter's cold; keeps heat inside Send Sor Ronettes toaster Sant one 


When homes and commercial buildings have Masonite | FREE Booklet | tsiecciscltamunyuse 
alls theyre 


Structural Insulation 
‘comfortable, Winter's cold is barred; heat is kept in- 
tides fuel bills are reduced. Masonite Insulating Lath 
makes plastered walls smooth, erack-resistant. Ma- 
sonite homes are more quiet, more salable, more eco- 
‘nomical to heat. Check coupon for Masonite booklet. 


cag, IL. 
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ecrets ofthe Fortune-Telling 
Racket 


Efforts to Dip into the Future Cost 
Americans $125,000,000 a Y ear—Tricks 
Used to Fool “Suckers” E3 


<plained Here 


By MICHEL MOK 


half of which is contributed ing a thrivi New York, Mul- 


ICTIMS of a wave of superstition 
such as the world has e believers” and the other half holland told me, chi clients accord- 
since the Middle Ages, c order customers in_a territory ing to a sliding scale of fees ranging fro 
of the United State: ig as far as Kansas City. Other $25 to $100 for a “reading.” Her inco 

$125,000.00 a year to an army of 100- localities are duped in various propor- from mail orders alone is $10,000 a mont 

C00 fortune tellers of all kinds, including tions, depending on popular credulity, Another star gazer, a man, with hea 

crystal gazers, astrologers, numerologists, stringency of the laws, and the rate of quarters in Chicago, has one hundted ¢ 

imists, phrenologists, card manipulators, taxation levied upon the trickster tomers, all of them substantial business 
leaf readers, and other charlatans, who These are a few of the amazing facts men, who pay him $1,000 a year each for 


infest the country from one end {0 the brought to light by John Mulholland, vice a monthly business horoscope. 

other. president of the Society of American Supposedly an individual message hased 
In New York City alone, more than Magicians, in an investigation of the for- on the movements of the stars, this expe 

$25,000,000, a sum ‘equal to the total tune telling racket he recently conducted, sive revelation, Mulholland ‘discovered, 


city budget of Pittsburgh, Pa., is spent Compared with the present-day dealers in simply is a form letter sent out with a 


annually by the gullible for the privilege fake prophecies, he found, the bearded, cheerful disregard of the client's part 
ff listening to the vague, valueless, and cone-hatted diviners of medieval times ular business. In other words, a furrier 
often vicious predictions of between 15 were a lot of bungling amateurs. The and an ice cream manufacturer, say, who 
(000 and 20,000 soothsayers who are active modern Merlin’s business methods are as happen to have been born in the ‘same 
there in defiance of the lave efficient as his forecasts are spurious. month (and hence under the same planet) 


1 “business forcasts.” 


7 


‘The yearly harvest in Chicago is about For example, one woman astrologer, do- will receive ider 
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for one dollar. At the same 

2 book is offered for a dol- 

-ope for a dollar, and a set of 
for a dollar. 

to hisfirst invitation, this man 

letters from radio listeners 


‘come-on'” let- 
ters. In reply to these, thirty percent, or 


9,000 sent from one to four dollars, ten 
percent, or 10,000 mailing the entire $4, 
The horoscopes and dream books are 


furnished by a supply house in Chicago, 
Is the books that retail at $1 for 
three cents a piece when 
bought in bulk, Mul- 
holland, who saw the 
card file of this whole- 
sale dealer in occult 
paraphernalia, told me 
it contained the names 
of more than 1,000 for. 
tune tellers in all parts 
‘of the United States, 
As for the soothsay- 
ers’ methods, these 
vary according to the 
lastes and social stand- 
ing of their clientele 


third and, Mulholl 
ably ‘the prin 
y enough, i 


tory,” he explained, ere The fortune seeking 
been such thorough distribution public dictates the 
of information concerning hokum accompaniment 
scientific phenomena and theit to the predictions i 
application, Much buys. Whether this 
mass of information i takes the form of peer- 
digested by. newspaper and ing. at an. astrological 
tmagazine readers, iat all, ‘To chart; staring. into a 
thousands of them, each new fire-bowl in which you 
Phenomenon oF discovery believe the paper be 
Cribed fs. just another incom ing your questions is 
prchensible miracle burning; playing with 
For instance, it will perhaps cards; reading. your 
surprise the readers 0 i palm; gazing into. a 
Scere Mostiex, but I flass ball supposed 10 


nevertheless, have found it to be a erystal (which 
be a fact, ‘that literally mil would be worth from 
lions of Americans, a good share of whom fs," neceneary Information, writs it on 8 card $60,000 to $75,000 if it, were 
‘own radios, look upon the workings of real) of. “interpreting” the 
radio as supernatural manifestations. mess of leaves at the bottom 


you can send a voice around the your teacup, it may be 
world through the air and catch it again haracterized in one short 
with a mechanical device, they reason, word—bunk. 

why should it not be possible to bear Fashions in. f 
voices from the Beyond? If the astron tune telling chang 
omer can foretell the time of an like fashions in ha 


mt, like hats, they 
remain the same it 
essentials, T 
wseudo-science is the 
vle among the 

re educated. cus- 


eclipse to the minute and second, why 
can't an astrologer. forecast. future 
events in a person's life? If Einstein 
is honored for his fourth-dimensional 
hypothesis, what is wrong with the 
spirtsts who claimed to have dis- 
ered a fourth dimension long ago? 
“These are some of the arguments 
of the ‘scientifically, ignorant, and 
the most intelligent men in 
bhisiness. sometimes are ignorant of 
things scientific. The fact that a 
man i an expert in his field does not 
necessarily: mean that he knows any- 
thing outside of his own line.” 
Speaking of radio, this develop- 
ment of modem science is being used 
widely by the fortune tellers, especially the 
astrologers and numerologists, in the fur 
therance of their pseudo-scientific racket 
‘More than 100 broadcasting stations in 
the country. innocently are helping to 
promote a shady business. They. permit 
the soothsayers to lecture on the ait to 
prospective customers, either as a"'sus- 
taining feature,” meaning one given gratis 
to the broadcasting company in return for 
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Did“Health Rays" 
Life ? 


ate 
Origin of Living Matter 
May Be Traced to Ultra- 
}, Violet Light Now Used 


iA Treating Diseases 


By GEORGE LEK DOWD, JR 


Jasuany, 1931 


materials of which living 
cells are made, Presently 
these mysterious sub 
stances Were stirred into 
life, and the origi 
ameba, the tiny, on 
ancestor of all 
things, was born. 

That, in substance, is 
the picture of the birth of 
life on earth recently pre- 
sented by Dr. Irving 5. 
Cutter, dean of the 
Northwestern Univer- 
sity Medical School 

In the light of this 
new theory, all 
the experiments 
made with natur- 
al as well as artic 


cell 
living 


ultraviolet rays, which have aroused 
the interest of the medical profession and 
laymen alike for several years assume a 
hitherto undreamed of significance. 
‘Nowadays, men, women and. children 
in almost continual pursuit of the bene- 
ficial ultraviolet ray. ‘A coat of tan has 
become the fashion, and sun-tan bathing 
suits and sun-tan frocks have replaced 
parasols and protective apparel. 
‘Comparatively few, however, are in a 
ion to follow the sun through the 
feasons. Hence the popularity. of 
ficial sunlight,” produced by a large vari- 
ety of lamps.” Some of these devices gen- 
trate rays that approximate those of the 
fun; others have no more medical value 
than an ordinary electric light bulb. ‘The 
{two principal genuine types are the mer- 
cury vapor lamp in various forms and the 
carbon are (P.S.M., April '29, p. 27). 


ON THE basis ofthe constant improve. 
‘ment in “sunlight lamps” it was pre- 
dicted mot long ago that, some day, we 
‘would live and work in buildings without 
windows. And a windowless world has 
heen brought a little nearer by the inven- 
tion of new ultraviolet lamps that provide 
health rays and illumination. 

‘Two large electric companies have 
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developed 


similar 
pearance to an ordinary 

houschold lamp bulb. At a distance 
(they are said to produce 


4 tan as quickly and as thoroughly 38 
the summer sun 

Within each of these bulbs is a 

nt, supplying 

There is also 2 small 
pool of mercury al the bottom of th 
baits." When the current is tumed on, 
the mercury tums to. vapor. and. 
mercury-vapor arc glows between two 
{ungsten electrons hanging 
bulb. About. sixty-eight p 
the light’ comes from’ the glowing elec- 
luodes, twenty-five percent {rom the arc, 
and the remaining seven percent from the 
filament. 


cdinary light. 


‘THE new lamp’s advantages are obvi- 
‘ous, The present carbon arc is a large, 
unwieldy affair. The mercury vapor lamp, 
she ther comioce eve be bar 
greenish light seen in. some, photographic 
Studies. Stll,_we shall” probably. Rave 
windows for quite a “while to come. 

The first of the riéw “Sunlight” bulbs 
to be placed on the market, designed by 
General Electric engineers, 'does not fit 
ordinary household sockets and cannot be 
‘operated on house wiring without special 
apparatus. Another type, developed by 
Westinghouse research workers, is con- 
nected to an ordinary lamp in a twin 
socket, and may then be placed in a 
household outlet. This bulb is undergoing 
tests, but may not be placed on the 
market for some time. 

Sunlight was believed by several 
ancient peoples to have a beneficial effect 
fon health. “The Incas of old Peru wor- 
shipped the sun as the source of all life, 
antedating by centuries the latest scien: 
tific confirmation of this idea. But, though 
scores of investigators in several parts of 
the world have conducted countless experi- 
ments, the sum total of exact knowledge 


a 


about the nature and effects of ultraviolet 

is small. If Dr, Cutter’s theory is 
ubstantiated, it may be expected 10 help 
solve the mystery 


WHAT are ultraviolet rays? Sunlight, 


which seems yellowish white oF 
golden to us, really is a blend of many 
colors. These can be seen by passing it 


Hirough a. glass prism, when it forms the 
rainbow-like color-band, violet at one end 
nd red at the other, which is called the 
spectrum. But the sun also emits invisible 
ays—the infra-red, or heat-giving kind, 

ind just outside’ the red end of the 
spectrum, and the, ultraviolet, which, lie 
‘outside the violet end. These ate the skin- 
tanning, health-giving rays, 

It is a proved fact that ultraviolet ray: 
cure rickets. ‘There also is no doubt that 
they promote reuih Only few esis 
ago, Dr. George H-Maaghan, of Come 
thier, Haat Nee anounced the 
result of a test,he made, with tw6-gra 
of chicks. One group, raised under ordi- 
nary electric light’ bulbs, grew fo only half 

, became deformed, and finally, died. of 
ickete unless ven ‘speci ca. The 
other group, living under electric light 
bulbs ‘of lass transmitting ultraviolet, 
serew {0 full size, Moreover, the chicks 
suffering from rickets were cured by the 
small “amount of ultraviolet emitted by 
the ordinary tungsten filament bulb 


WHILE generally agreed on the anti- 
V rachitic, or rickets-preventing of 
curing, and growth-promoting qualities of 
ultraviolet light, medical authorities are 
somewhat divided as 
Preventive i 


the majority was 
reflected in a recent statement, from 
experts of the United States“ Public 
Health Service, who said that light has 
been found beneficial in certain forms of 
anemia, malnutrition, tuberculosis of bone, 
joints and glands; for the cure of wounds 
and tlcers, and for the relief of congestion, 
and neuritis. (Continued on page 136) 
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ST man on land to 
see the Atlantic liners 
come in is an ob 

server with a telescope in a Highlands, 


N, Ja, tower overlooking the sea, For 
thiriy-three years, Samuel F. Phillips has 
scanned the horizon for masts and smoke- 


stacks, When he identifies an incoming 
‘vessel, he turns to a Morse key and tele- 
graphs the news to New York. 

He is a part of an organization that 
serves a million Americans each year, 
though few inlanders even know of i 
existence, This bureau, known as the West 
em Union Marine Service, lets New York 
know through instrumenis exactly like 


Diagrams of the kind shown above show how 
2 thip looks in daylight, darkness, or ih for 


When he ts 


‘when all liners are docking 
‘Many of the tickers are located in the 
srvice's own branch offices throughout the 

‘Messengers hurry out, every few 
minutes, to notify individuals who have 
called up and asked to be told when a par- 
ticular ship is docking. Thus a business 
man who wishes to meet an incoming 
friend can be on the dock at just the right 
time, avoiding minutes or hours of waii- 
ing. ‘Steamship lines, hotels, and taxicab 
companies have installed private tickers 
in their own offices, to be kept informed 
‘of the movement of all ships. 


HOW oes the system work? When 
Phillips, at his Highlands tower, 
spots a ship on the horizon, he turns to a 
box of index cards. Each bears a picture 
of a ship and points out its distinguishing 


. 
Pas 


oer 


"Ships Identified 
30 Miles Away 


marks. No two ships are exactly alike in 
appearance. By comparing the card with 
what he sces in his powerful telescope, 
Phillips recognizes vessels while they are 
still thirty miles away 
When he taps his telegeaph key, a 
sounder clicks in an office in the Western 
Union building in New York, where two 
‘men sit side by side. One cop- 
+ ies down every 

ruled “log. book. 
peers over his shoul 
to a device with a 
board that resembles a type 
writer, As his nimble fingers 
punch 'the keys, news of a ship's 
sighting goes out over all the 
ticker wires. Tt appears in every 
office on a standard piece of 
ticker tape. 

Phillips is not the only ob- 
server, Others, in similar towers 
along ‘New York harbor, report 

the progress of the ship 
toward the harbor. Years 
7 ago, the first observer to 
sight a vessel relayed the 
news to the next tower by 
moving a semaphore arm, 
‘and eventually the news thus 
reached New York, Now all 
iectly by 
wire to the New York head 
ing much time. 
Each one has his own system of recoge 
nizing the ships. Phillips has. a collection 
of pen-and-ink profiles, pointing out such 
distinguishing features as the arrangement 
of lifeboats and lighted portholes, the 
latter for identification at night.” The 
observer in the 100-foot tower at San 
Hook uses an elaborate collection of pen 
sketches that serve in any weather. Four 
of them are shown at the lower left, The 
top one shows the ship in the daytime, 
and the second reveals how it appears at 
night. 
To the 


Grawing indicates a deck house near 1} 
stem. ‘The remaining two pictures show 
the aspect of the same ship in low and 
high floating fogs, 
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$10°a garment higher, but 
in this country is being pro- 
duced a fur from one vari 
ely of rabbit that isthe 
nearest known imitation of 
the almost priceless ermine. 

‘American rabbit-rais- 
ers are producing many 
Varieties of furs equal- 


rabbits may be 
tre in whieh one ts held by a 


F YOU want a new fur 
coat of any kind fro 
‘ermine to seal, you may 
have it at one twentiet 
to one tenth the price you would 
pay for a genuine garment of 
the same size, color, and ap- 
pearance, 
‘On any back yard space of 


200 square feet of more, you 
may raise your own fur, pre- 
pare it yourself, and, if you are 
Sufficiently skillful, make your 
‘own coat, cape, meckpiece, or 
‘whatever "you want. Since a 
minimum area of 200 square 
feet in a strip twenty feet long 
by ten feet wide, most yards 
alford such space, and an ori 
inal investment of $50, some- 
times. less, with  spare-time 
work, mortings and evenings, 
Will provide the women and 
children of any family with furs 
for all occasions. 

"The fur-producer is the rab 
bit, and, according to experts 
of ‘the national and state gov- 
emments, meat production 
from a small “herd” of well- 
selected and carefully maintained rabbits 
will more than pay all expenses, including 
the original investment. Thus the fur gar- 
‘ments of the family become “velvet.” 

In England, full length coats of rabbit 
seal, sable, beaver, nutria, silver fox, and 
many others are being produced at $15 to 
$25 each, as compared with a cost for the 
genuine furs of the sume color and appear- 
ance of between $500 and $1,500. In the 
United States the production cost is $5 to 


Ghicehila 
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mine from Your Own 


Back Yard 


Costly Furs Can Be Imitated from Rabbit 
Pelts Grown in Private Hutches—Little 
Cash and Space Needed to Start Business 


By H.W. DUNN 


ling ia appearance the finest of seal, sable, 
mink, martin, fox, or ermine, In. fact, 
there seems to be tio fur-bearing animal, 
‘no matter how rare, whose pelt cannot be 
imitated with rabbit skin if great care in 
matching and dying is used, 


MERICAN rabbit-growers, of whom 
2X there are more than 200,000, large 
and small, are marketing this year’a rab- 
bit that will weigh from sixteen to twenty 
pounds, and the twenty-five-pound rabbit 
is on the way, This means that such a rab 
selling at fourteen to seventeen cents 
pound for meat only, when one year old 
will be worth nearly twice as much as the 
present ‘'meat-rabbit.” 

‘The fur on this iarge animal is soft, 
short but heavy, and pure white, the ideal 

PEK for dyeing to any’ color or 
pattern of colors, and nearly twice 
as large as that of the celebrated 
Himalayan, the small, black-nosed, 
black-eared, white rabbit, from 
which “ermine” is produced, The 
grower who leams to raise these 
giants among hares will, get_ his 
furs as clear profit, receiving from 
forty to sixty cents a pound for 
them. 

More than 100,000,000 rabbit 

skins are used in the United 
States every year, forming 
by far the largest’ factor in 
the fur trade, One maker 
‘of men’s hats consumes 100, 
(000 rabbit skins every worke 
ing day in the year, Of the 
{otal of these furs, appro 
imately 55,000,000 are made 
into garments for women 
and. children, after being 
clipped, trimmed to uniform 
size and dyed. The finest 
and most durable of the 
Ddeautifully “marked imita- 
tion “leopard skin” coats 
are made of white rabbit 
skins, mainly from the 
Zealand ot Flemish whites, 
carefully matched and then 
dyed and patterned to the ocellated mar 
ings of the leopard’s hide. 

“The remaining 45,000,000 or more 
go into men’s and women’s hats, linings 
for gloves, and occasionally into men's 
coats, overcoats, and jackets. In the mak= 
ing of hats, the fur is removed from the 


Ey 


skin and made into felt the skin then 
being shredded and converted into glue 
Indeed, there is little or nothing of the 
rabbit skin that is not commercially val- 
table, and the total consumption of the 
United States is valued at $26,000,000 
every year, 


BU Tet this lage numberof rabbit skins 
not more than two percent are pro: 
duced in the United States. Australia 
New Zealand, France, Belgium, Holland 
and other European countries sell us nine 
ty-eight percent, or more, of this 
(600,000 annual output of Fab 
pay’ them approximately $2 
them. 

‘Moreover, the use o' 
and demand for, rabbi 
skins is increasing stead 
ily, and the figure 
above given, those for 
1928, are in all probs 
bility several hundred 
thousand dollars under 
the actual value of th 

ts used in America 
in 1930. 

‘This is not_surpri 
ing in view of the 
fact that rabbit 
skins are nowmad 
up in imitation of 
great number of 

i popular and 

ive furs 


they are intended 
to replace. Among 
the varieties now 
fon the market are 
Arctic Seal, Baltic 
Black Fox, Baltic 
Leopard, Baltic Red Fox, Baltic White 


Coast Seal, Cony Mole, Electric 

rench ‘Beaver, French Sabl 
J, Imitation Ermine, Near Seal, 
Northern Seal, Polar Seat, Red River Seat 
Russian Leopard, Sable Hiair and Squirrel 
tte. There are a number of others in the 
list which, complete, totals. fifty-seven 
varieties. 


BUT te American who wishes to ave 
his of her own fur coat by next fall 
need not worry about these langer asp 
of the industry. Withthespaceavailahleon 
the back of almost 

any city lot, the pur- 
chase of three or 
four full-grown 
female rabbits and 
the home construc- 
tion of suitable 
hhutches for them, 
the amateur fur-pro- 
ducer may have, in 
a year, any one or 
more of at least fif- 
ty-seven varieties of 
fur. 

Climate is not an 
essential factor 
though southern 
California has 
Decome the center 
of the American fur- 
rabbit industry 
Contrary to usual 


this Himalaya 
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is fully prepared to show 
you just what rabbits to 
raise and how to raise 
them, wherever you may 
be located. 0 
Every domestic rab 
except the Angora, 
which produces hair 
instead of fur-—is of value 
for its pelt, Though the 
hair of the Angora is used 

in the making of certai 
ims and some cloths, 
is not in wide demand, and 
as this is not a “'meat'rab- 
bit,” it may be eliminated 
from the consideration ‘by 
the back yard rabbit raiser, 
‘The first essential for 
the home fur producer is 
dry land and perfect drain- 
age, for the great eneiny 
‘of all rabbits is dampness, 
Next comes type of hutch 
—for domestic rabbits are 
not to be allowed to run 
free, no matter how large 
for well fenced the yard. 
Years of experiment have 
shown that the  slat-bot- 
tomed, self-cleaning hutch 

is the best. ‘The tier 
tem, with three compart- 
‘ments one above the other, 
best 1 abundant 
rough protec 


y the back yard rabbit 
bbit men also sold 


If you of rabbit meat in. 1929, dressing about 
want more, the division of fur resources 20,000 of these animals 'weekl 
of the Bureau of Biological Survey, of the be considered, 


Tt may 


then, that the methods 


od States Department of Agriculture, developed in California are equal if not 


superior to those of any 
other group of rabbit rais- 
cts in the world, 

back yard fur pro- 
ducer will find that’ his 
rabbits take more labor 
tof 
fed, if bought at times of 
abundance and low pric 
ranges from $8.50 to $3.73 
1 year for each rabbit 
Without charging off the 
labor of the owner, each 
breeding doe and her av 
wge yearly increase of 
tweniy young rabbits will 
eat about $12 worth of 
Sood. In large rabbitries, 
net profit of $5 a year 
for each breeding doe is 
considered fair; in rare 
cases, $10 to $12 a year 

is realized, 

‘The back yard fur 
grower should start 
with three or four 
good breeding does, 
costing from $7.50 
to $10 each. Now 
and again they can 
be obtained in the 
(Continued on page 

rr 
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Dynamite Buries Wrecked Liner 


Ni AR-BY ships shivered as if they 
had run aground, when the great 
est undersea explosion in. hi 
recently rumbled beneath New 
bor. Fifty thousand pou 
dug a grave for the de 
Victoria, which ten months b 

c 


next one, ‘The illustrati 
how the feat w 


26 
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Work Mine 
in Spite of 
Old Fire 


For thicty-six years copper ore 
in Arizona has been burning 
and efforts to extinguish it 
have all failed—Millions of 
tons are taken out each year 


— “ 
| 


ROVER CLEVELAN 
President of the United 
States, the Chicago World's 


ir had been closed a few 
months, and Duryea and Haynes 
‘were demonstrating their first horse 
Tess carriages before skeptical mul- 
titudes, when fire broke out in the 
ied’ Verde mine, on the eastern 
slope of the Black Hills in Yavapai 
County, Arizona. 

That’ was thirty-six years ago. 
‘Today, the fire is burning still. But 
in the’ face of almost insurmount- 
able difficulties—such as working 
‘around the blazing area, under- 
ground fires, surface gases, and dust 
explosions — engineers have suc- 
ceeded in making the mine one of 
the world’s largest producers of 
copper. This year a million tons 
of ore will be taken from the burn- 
ing mine. 

“just as you bank your fire before 
going to bed at_night, the engi- 
heers haye sealed off the burning 
part, which contains more than a 
fnillion tons of ore, and now con- 
duct mining operations above, 
beneatl, and on the sides of it. At 
present, the United Verde is a 
highly ‘organized, thoroughly ven- 


tilated working property, and 
virtually fireproof outside of 
the section ‘filled with heated 
minerals and gases, 
Imagine a twen- 
ty-story factory 
going full tilt 
espite the fact 
that four central 
rooms on the fifth 
floor are sealed up 
because an unex- 
tinguishable blaze 
that started more 
than a an 
agoisraging within, 
‘and you have ant 
idea ‘of the man- 
size job done by 
the United Verde 
engineers and. the 
conditions themin- 
fers work under. 
‘The area con 
taining ore is $00 
by 1,200 feet and 
extends several 
thousand. feet 
downward. Fire 
et started at the 500- 
foot level in a sec- 
aimed 200,000 square feet of 
copper-bearing minerals. It was caused 
by the oxidation of the ores, whose sul- 
phur content runs from ten to forty per= 
cent. 


HE fire broke out in 1804. In those 
days, timber was used to support the 
tunnel Toofs and serious cave-ins, some- 
times resulted from a collapse of these 
wooden structures. Caving _ produced 
‘enough friction to ignite the timber, whose 
flames in tur ignited the sulphur in the 
‘ore. The frst fire occurred on the 300-foot 
level. Huge electric fans were installed that 
drew fresh air from the surface into the 
‘working area under sufficient pressure to 
force the gases, resulting from the fire, 
back into the ground. 
“The miners returned to work, but small 
fires occurred (Continued z 
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of Here Are the Wi, 


of the 
October Contest 


FIRST PRIZE 500 DOLLARS SECOND PRIZE 100 DOLLARS 
Walter W. Morgenweck, Newark, N. J. Frank M. Dugan, Utica, N. Y. 
THIRD PRIZE 50 DOLLARS 
A.L. Pruss, San Antonio, Tex. 


TEN PRIZES OF TEN DOLLARS EACH 


Utiea, N.Y, Berchard Mathews, Jermy 
M. Chas. A. Merritt, Racine, 
W. Scott Mobley, Baltimore, 


Cleveland, Ohio Andrew J. Kelle 
Andrew Bridgeport, Conn. Garth Kyler, Wagon Mound, 
Charles D, Hild, Washington, D. C Sheldon Lahr, Bucyrus, Ohi 

Harrison MacGregor, Fort Benning, Ga. 


FIFTY PRIZES OF FIVE DOLLARS EACH 


Richard R, Almy, N. Providence, R. L 
George M. Beckeit, New Haven, Conn, 
Hollis Black, Jr., Cloverdale, Calif, 
Evan G, Bower, Pasadena, Calif, 

A, Boyd, Oakland, Calif 

H, A, Braendle, Flushing, N. ¥ 
Marion Burwell, Minneapolis, Minn. 
Francis Campbell, Wallace, N.C 
Campbell, Albany,'N. Y. 

R. D, Carter, Hamilton, Ont 

E 

B 


schalki, Pasadena, Calif Herman Preiss, Lansing, Mich, 
E 


Stuart Shepherd 
Vernan B. Shipley, Ni 
Seth S. Spencer, New York City, N.Y. 
.C. Spilman, Toledo, Ohio 
HL Spooner, Newport,’ R. I. 
J. M. Stofan, Garfield, N. 


L, Corwin, Columbus, Ohio 
Dembner, Toronto, Can 


J. 
am Center, Mich, 


n Foster, Creighton, Nebr. F.W. Trevarthen, Mic 
arber, Pittsburgh, Pa. Mildred Trowbridge, Chicago, Ill 
B. Gillingham, Gallipolis, Ohio H. K. Ogawa, Los Angeles, Calif R. B. Troyer, Michigan City, Ind. 
‘Samuel Gore, Fanwood, N..J Erna Polle, E, Windsor Hill, Conn Andrew Vena, New York City, N. Y. 


HR, n Bay, Wis, C.W. Van Way, Jr., Columbus, Ga 


$1000 in Cash Prizes 


Contest WHAT YOU MAY WIN job, but this is the last time he will di 
clones this month. ‘That gives you just one IN THIS CONTEST Play his ignorance for your benefit. See 
ine oppo 0 wins pz 1 ot a show in . 
$500, second prize of ind prize of scaisiteied in cach of the four pictures on the next 
50,4 $10 pre, or“one of the $3 prizes. EAD the rules carefully: | wo. pages, George it doing one_ simple 
Above on this page is the list of winners on page 31, then End al mechanical oper: wrong, and the 
in the October contest, If you are lucky the mistakes in the pictures. photographer, further to test your powers 
enough to find your name among them, Send in your list and you | Of observation, has made four other mis: 
seaBlet that stop you from eatering this | may win one of the follow- ture. Study the rules, see 
‘one, Remember, we told you that winning ing cash prizes: if you can find these errors, and send in 
t'orise in one contest would not keep you |] ona Sour replies before i is too late 
from entering another, or from winning First Prize $500 , G describing George's mistakes be care- 
a pee : al "to state exactly ‘what you mean, 
TERE month George Knowitall makes a |) Second Prize 100 | Remember that the judges can only p 


final efor to prove that he isa handy | Third Prize 50] on the merits of your reply by’ what 
man, We know that he isn’t, but st appears in your letter. 

George isn't convinced. Nothing but a | Ten Prizes $10 each 

majority vote will prove to our good- | Fifty Prizes SSeach Before Answering Study the 


wrey miisketaber tht be ea Poot 
raat atthe ast thee number of (| Rules Carefully on Page 31. 
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'F ind Five Errors 
in Each Photo; 
63 Big Cash Prizes 


George Knowitall, in each picture 
on this page and on page 29, is do- 
ing a job and doing it wrong. Also 
in each picture there are four errors 
that were put there deliberately by 
trick photography. Find the five 
mistakes in each picture, send us 
your answer, and one of the sixty- 
three (63) cash prizes offered in 
this contest may be yours. All of 
the errors are easy to find—if you 
are diligent and know how to use 
your eyes. First, read the rules on 
page 31, follow their simple direc- 
tions, and then sit down and study 
the pictures and try to win a prize. 


you to fi 


Tier other errors to he fount. 
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You Can Share in This $1, 000 


Last Month's “What's Wrong?” 
Contest Still Open to You 


IN THIS page we are reproducing in 

small size the four photos that made 
up the third chapter in our “What's 
Wrong?” contest. Read the rules on page 
31, find five errors in each picture, and send 
in your entry before December 31. The 
December issue, which can be examined free 
in public libraries or at any office of this 
magazine, shows the pictures in larger size. 
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Rules for 
What's Wrong? 
Contest 


wach of the list four months, 
ith October, and ending with 
‘Moxey 


1, During 
beginning 
this issue, Porvtar ScieNce 
has printed four photographs depicting 
the adventures of George Knowitall. In 
each picture, Knowitall is doing some 
‘There 
in addition, four errors in each pic- 
put there by trick photography. You 
re to tell us what Knowitall is doing 
wrong and what the photographic errors 
are—five errors in each picture, 
. Prizes will be awarded (0 those per- 
Sons who point out. these errors most 
accurately and clearly and in the most 
skillful nianner. In ties, the full prize will 
be awarded to each tying contestant 
3, Answers to each monthly contest 
must be mailed of delivered to the offices 
of Porvar Sctexce Moxtuy not later 
than the last day of the month following 
the date of publication of the magazine 
in which the pictures appear. ‘Thus, to 
‘assure consideration in this month's ¢o 
test, answers to the pictures in this month's 
issue, published December 1, must. be 
mailed or delivered not later’ than Jan- 
No entry bearing a postmarked 
ater than the closing date for entry 
considered, 

Aramers may te submitted on, any 
ind of paper, but they must he type 
written oF written in ink, and on one side 
of the paper only’ must be 
Histed cl 


mechanical job in the wrong way 


ter submission, but any 
testant may submit as many sep 
entries as he desires 
5, All entries should be addressed to the 
Picture Contest Editor, Porutar Screxce 
Moxtnty, $81 Fourth Avenue, New York 
City, Name and address of the entrant 
must be written plainly on each page of 
the entry. Entries with insufficient post- 
‘age will not be accepted. ‘The publishers 
cannot be responsible for delay. loss, of 
nondelivery of entries. No contribution 
entered in this contest will be acknowl- 
edged and none will be returned. No let- 
ters of inquiry regarding points covered 
fn the rules can be answered. 
6. There is no entry fee. You need not 
hy Popvtar Sctexce Mowtitty to com- 
pete. You can borrow a copy from a 
fiend oF you can examine one at any 
office of Porvtar Sctexce MoxtHLy or 
fat the public libraries free of charge 
Each contest is open to everybody. except 
yees of Porttar Screxcr MoxTHLY 
vLAR ScteNce Ivstrrvre and 


‘The officials of the Porvtar Screxce 
STITUTE will act as judges and their 
‘sion will be final. ‘The judges will 
‘work as expeditiously as possible in arri 
at their decision, and the names of the 
winners, in addition to those appearing 
fon page 27, will be announced in early 
issues of the magazine, 
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Air Propelled Railway Car Travels 
114 Miles an Hour on Rails 


Svocess marked the first trial of an aire 
opelled in railway car,” designed 
y Franz Kruckenberg, German engineer, 


to enable railroads to compete in speed 
with airplanes, This silvery, cigar-shaped 
car recently sped along a Hanover, Ger- 
‘many, railroad track ata speed of 114 
miles an heut 


The streamlined, eighty-five-foot car 
carries forty: passengers in five compart= 
ments with windows, Tis air propeller at 
he rear, driven by a 400-horsepower 


cline motor, tits sii 
he four-wheeled car 0 


y upward to hold 
the rail 


DIAL RULER SPACES OFF 
PARALLEL LINES 


Watex a draftsman needs to draw a 
number of neatly spaced, parallel lines, as 
in “cross-hatching” a section or marking 
in the symbols that represent certain kinds 
of structural metal, a new ruler is handy. 
As the ruler advances across the paper 
on nonskid, grooved rollers, the dial at the 
right of the hand in the picture above reg- 
isters the distance traveled in fractions of 
an inch, ‘Thus a draftsman can space his 
lines at equal intervals. For very accurate 
settings, a thumbscrew moves the ruler, as 
illustrated, ‘The rollers are geared to the 
indicator and the thumbscrew drive, 
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PONTOON CARRIES HOSE 
TO FIGHT WHARF FIRE 


Fireatex can play a stream of 
water on a wharf fire from below 
without going under the wher! 
with a new aid recently develope:! 
This appliance, a steel buoys 
tached to the end of a long ro, 
holds a hose nozele in a 
vertical position. 

For use it is placed in 
the water fromatire boat, 
A hose is secured to it 
and the whole apparatus 
is pushed under the pier 
by the rod, hose being 
unrecled from the fire 
oat at the same time. 
The stream of water is 
controlled by a valve on 
the boat instead of from 
the nozzle. With this ap- 
paratus flames can be reached that were 
bitherto inaccessible or where approach to 
them was extremely hazardous, 

‘The photograph at the right, above, 
shows the new fire fighting weapon being 
demonstrated on a Boston pier. 


POWERED BUOY AIDS LIFE GUARDS 


Svlltly to drowning bather. 


A.nescur device for life guards, recently 
invented by J. E. Haschke, of Long Beach, 
Calif, resembles a toy’ motorboat in 
appearance. It is a boat-shaped buoy 
driven by an electric motor and tows a 
life-saver to a drowning person more 
quickly than one could swim. 

Tt is placed in the water and the user 
stretches out behind it, steering by means 


e. 


of a handlebar and controlling the motor 
by buttons. Power is furnished by a 
storage battery. The propeller is placed 
under the beat, as shown in the large illus- 
tion above, where it will not interfere 
th the user. 
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GOLF BUNKERS ON MAP 
MADE BY GOVERNMENT 


Tae United States Geological Survey 
has prepared a series of maps of the Chi- 
cago district which are so complete that 
even gol bunkers are shown. A series of 
twenty of the unusual maps, ‘which are 
believed to be the ultimate in cartography: 
and intended purely for reference, have 
bbeen prepared. However, golfers in doubt 
are privileged to consult. them, 


DOUBLE-SEATED CHAIR 
PRESSES TROUSERS 


A creas has perfected a chair that 
presses trousers. It is designed with two 
seats,” the upper one hinging baci 
against the back rest. When being use ! 
as.a pressing machine, the trousers are laid 
across the lower seat, and the upper on: 
is closed down over them. Two clams 
hold those portions of the tro 
extend beyond the sa 
then sat upon, preferably by a heavy per- 
son, until the’ garment is pressed 


this chair to press 
‘ouners: Toru aide clamps held them straights 
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TEST BIG BUSES’ WEAR OF ROADS 


Wret modem high-speed 
public highways? Engineers of 
States Bureau of Highways recently drove 
a special 

chassis at varying speeds up 
to fifty miles an hour over 
good and bad roads at the 
Bureau's. experimei 


is question, ‘The test chas- 
sis was fitted with electrical 
devices that registered 
shocks and jars 

‘Actual. operating _condi- 
tions were approached as 
nearly as possible and the 
chassis, with weights equal- 
ing those of body and pas- 
sengers, made a load’ of 
seven thousand pounds. An 
‘observer ia shown in the pic~ 
ture studying the electrical 
measuring apparatus over 
the car's wheel. 


FIRE BALL HEATS BOILER 


BALaNceD on a vertical jet of air. a 
hhuge ball of flame supplied heat for a S00. 
horsepower boiler in recent tests to find 
the best method of using powdered c 
Fuel and air were shot upward into 
‘center of the fire box, where the light p 


INSIDE-FROSTED BULBS 
NOW BIG OR LITTLE 


Ixsipe-frosted electric light bulbs, 
designed to eliminate shadows of hangers 
and fixtures on walls and ceilings, are now 
available in sizes up to $00 watts. For- 
merly they were on the market only in 
smaller sizes. The inside frosting of bulbs 
was discovered by accident and is accom- 
plished by etching the inside of the bulb 

th acid < 

For illumination of modernist interiors 
and where lighting comfort is the first re= 
quirement, I 
side - frosted 
bulbs give a 

ft glow, and 
lend themselves 
to. many. lights 

g fect 
wih older 
tiyles of bulbs 


nside-frosted light bulbs are now made 
ranging up to S00 watts. 


ticles burned in mid-air, Ashes and cinders 
fell back onto a specially prepared grating 
at the bottom of the fire box. 

Wood refuse has also been burned by 
this means of combustion, which is 
expected to show greater economy than 
the old flat-grate style of firing, 


HINGED CLIP ON COLLAR 
BUTTON HOLDS FAST 


Tue elusive collar button, which falls 
out of shirts and rolls under furniture and 
into inaccessible corners, has been trapped: 
by a device recently perfected in London. 

a hinged 


clip that lifts up against the ver 
of the stud so it can be inserted 7 
‘When it is in place the hinged fastener is 
sprung down, locking the stud with a 
strong grip on the edge of the buttonhole, 
Another advantage of the device is that it 
also serves to keep the tie in place, 


FIND TRACE OF SNAIL-EATING RACE 


ExcayariNc on the 
shrouded. slopes of San Nicholas Isla 
fone of the Channel Islands sixty 
off Ventura, Calif, scientists of the 
Diego Museum recently discovered traces 
of a vanished race_of snail-eating people. 
Where they came from and what became 
of them could not be Ieared, but some 
clue as to 


ones and stone tools gav 
their manner of living. 
‘When the archeologists dug aw 


surface soil of the island they discovered 
remains of camps and hearths n the rocks 
beneath, suggesting that human beings 
lived on the bare rocks before land was 
formed on them. The chief food of this 
strange people consisted of snails. Speci- 
mens were brought back to San Diego for 
study in an effort to solve the mystery. 
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‘VENUS BRIGHTER WHEN 
WE SEE LESS OF IT 


LMOST everyone knows that the 
‘bright star we often sce in the 
West near the new moon is Ven 
but few know that this planet 
through all the phases from “new” to 
“full,” just as the moon does. Still 
fewer know that, unlike the moon, 
Venus is many times brighter when 
she is a thin crescent than when we 
see her full fac 

“The diagrams above explain both 
this surprising contradiction and the 
reason for the planet's phases 

‘The circle drawn on the piece of 
cardboard held by the mam represents 
the orbit of Venus, with the sun at 
its center. A larger imaginary circle, 
passing through the man's eye, is the 
earth's orbit. Tt is plain that’ Venus 
fan never appear farther away from 
the setting sun than the angle A BC 
(about forty-five degrees) and that 
twice in its orbit, it isin line with the 
sun and earth—once on the far side 
‘of the sun, and once on the near side, 
between the sun and ts. 

‘The “crescent,” “first quarter,” and 
“full” symbols along the orbit’ show 
how Venus appears to us, at these 
points in her path. The phases are 
visible in a small pocket telescope or 
powerful field glass magnifying ten 
for more diameters. Galileo disc 
ered them with his telescope, which 
‘was about this power. 

Now for the contradiction. Another 
glance at the sketch explains it. When 
‘Venus is “full,” she is about 134,400,- 
000 miles more distant than ‘when 
showing us her “crescent.” The two 
small images, showing her compara- 
tive sizes at maximum and minimum 
distance, prove that, even as a thin 
crescent, Venus reflects more of the 
sun's light to us than when the com- 
plete area of her disk is visible. 
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FRAMELESS AUTO HAS 
FOUR-WHEEL DRIVE 

Frasteness, six-wheeled, four-wheel- 
rive automobiles may soon be seen on 
the roads of the United States, for such 
car, the first ever brought to this country, 
is now undergoing tests in Detroit, These 
cars were developed by a Czecho-Slovak- 
ian motor car firm during the World War 
for the use of German army officers in 
crossing sbell-torn ground at high speeds. 

In order to obtain flexibility under all 
sorts of operating conditions, the cars 


have, been equipped with eight forward 
speeds and four reverse speeds instead of 
the usual three forward and one reverse 
used on most American cars. 

The four driving wheels are so arranged 
that they are always in contact with the 
‘round, no matter what its contours may 
be. It is propelled by a four-cylinder 
twelveshorsepower horizontal motor. Pairs 
of cylinders, on either side of the erank 
shaft, make'it an “opposed” motor. 


STEEL CLASSIFIED BY ITS SPARKS 


Jest as a bot 
>\ rare flower by the 
shape of its petals 

and its stem, so 
French aeronaut 
cal. engineer, E. 
Pitois, classifies the 
nature of a piece of steel. He can tell how 
well it has been hardened by watching the 
shape of the flowerlike sparks that fly from 
it when held against a grinding wheel that 
is being whirled rapidly. 

He discovered recently that every type 
of steel gives a characteristic form_of 

rk, different from any other type. This 

rt cut may save factories untold time 
in making complicated analyses. It is 
easy to put a sample in the test appara- 
tus which Pitois has devised and to observe 
or photograph the incandescent fragments 
that fy off. 


SS 


Such sparks as fall from the burning 
metal filings ina Fourth of July spark= 
ler tell a complete story of’ the metal. 
Lancelike sparks, with no sideward stream- 
crs, like No. 1 in the small sketches, are 
typical of extremely soft steel. ‘The other 
sketches, numbered in order of the increas- 
ing hardness of the steel, show more elab- 
forate forms with side branches. The 
hardest steel gives pattems that might be 
wlan for eng pile, oF swe. 

6 and in the large photograph above. 
‘These tests were made in air, Pitois 
obtained red-elowing fragments when he 
filled the windowed chamber with carbon 
dioxide gas, and brilliant fireworks when 
‘oxygen gas was used. 
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ACROBATIC TRACTOR 
WORKS STEEP HILLS 


A coxtoxrrostst among. 
tractors is a new vehicle 
that works on any slope or 
angle of ground that can 
be traveled by a horse, The 
machine can do the work 
of a four- or six-horse 
team, either with farm 
implements for horses or 
with equipment designed 
for tractor use only. 
‘The machine is espe- 
cially adaptable for work- 
ing with a cultivator, as it 
hhas an axle clearance of 
thirty inches and can span 
two furrows. If necessary 
the operator can ride on 
the cultivator and control the machine 
from it. The tractor has three-point sus- 
pension and when standing still most of 


Mew farm tract 
deagaing a Toad 
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that can climb hills or work steep slopes, 
sywhere it in posuble for horses to travel, 


the weight is in front, but this is trans- 
ferred 0 the rear when in operation, so 
weight is evenly distributed 


WOOD FROM 17 NATIONS IN TABLE 


Coxsravere of wood from 
seventeen dillerent, countries, 
this “international” table was 
made by George L. Hathaway, 
disabled World War veteran, 
the Maybury Sanitarium, 
gan. Seven years of labor 
were required to finish it. The 
Michigan branch of the Amer- 
ican Legion sent the builder to 
the Legion convention at Bos- 
ton to exhibit this example of 
his painstaking work, 


HENS MUST NOW 
LAY BIG EGGS 


Brrrisit hens may soon find 
that they must lay eggs up 10 
a certain standard of weight, 
asan electric egg recorder keeps 
track of their performances. It 
can be set so that if an under- 
Weight egg is laid, a device 
will automatically trap the hen 
in her nest. She will then be 
removed, painlessly put to 
death, and used for food, 


AMPLIFYING SET MAKES DEAF HEAR 


Prope who are inclined toward deaf- 
ness have no difficulty in hearing telephone 
conversations if they use a high-power 
amplifying set recently developed. ‘The 
new instrument can be used in connection 
with a telephone, without being attached 
to may be employed in listening to 
‘ordinary conversations. 

‘The apparatus, when being used for 
telephone conversations, will pick up voice 
sounds that cannot be heard by the aver- 
fage ear and make them audible to the 
listener, When it is used without a tele- 
phone, low voices thirty feet from the set 
fare amplified so people who are hard of 
hhearing can hear them clearly. ‘The appa- 
ratus weighs but ten pounds. 

‘The amplifying in this device is accom- 
plished by means of combination condenser 
fand air resistance in place of the carbon 
transmitters now in use. An adjustable 


knob in front controls the volume. In 
telephone conversation, the phone 
receiver grips to the set’and the user 
listens through an 
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FIRE ALARM BOX TAKES 
PICTURE, SOUNDS SIREN 


Randle is taken and 


SucuiNe an automatic picture record 
of persons turning in fire alarms is the 
object of a new style fire box recently 

ited by John C. Burnett, of Fresno, 
Calif, When the lever is pulled a flashlight 
charge explodes and a camera in the box 
takes a picture of the one sounding the 
alarm, either in the daytime or at night. 
With the subject twenty-four inches from 
the camera, the vertical photographic 
range is twenty-two inches and the hori- 
zontal range forty-eight inches, A bell or 
siren is connected to this apparatus and 
sounds for a certain length of time after 
fan_alarm has been rung in. 

This device, it is believed, will greatly 
reduce the number of false alarms, because 
the sender of such a signal does not care 
to have his picture taken in the act of 
doing it or risk detection as a result of the 
loud ‘signal from the box. A somewhat 
similar device was tested some time ago 

New York City (P. S. M., Oct, 29, 
p. 71) which took daylight movies of the 
alarm sender, but the new device pictured 
above works equally well day or night, 


deat person cam heat thers, 


the ampliger'for 
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ROM the decks of the U. S. S. Sar- 
‘atoga, Lexington, and Langley fly 
bombing. planes ‘which, with their 
Potentially destructive’ loads, will 

travel 175 miles, drop their heavy explo- 

sives, and then’ return to their floating 
home. 

A fourth carrier, as yet unnamed, will 
join the fleet in the spring of 1934. In 
naval terminology, she is called the C 
—aircraft carrier ‘number four—and will 
the first ship in the American Navy 
designed from o flight deck as 
craft cart CV-4 will add power 
to the long-reaching punch of the fleet 
as it will have on board some seventy-five 
planes, many of them bombers. 

‘A formation of twelve bombing planes 
represents a force with which modern-day 
fleet commanders must reckon, both offe 

vely and defensively, for ‘they carry 

12,000 pounds of explosives with a thirty 

percent chance of hitting the enemy at a 

range of 175 mile 

‘The vulnerability of carriers is their 
weak point. For this reason, the Navy has 
pointed out that to crowd ail ef the fleet's 
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Aiccraft Carriers 


Give American 
Navy Long Arm 


long-reaching punch into three carriers 
is inadvisable. In 1927, the Navy Depart 
ment asked for five additional ships of this 
type, designed especially to carry_air- 
planes. Following the request, the CV-4 
was authorized in 1929 by Congress, and 
the contract for the ship was awarded a 
few weeks ago. 

A comparison of the CV'-#'s design with 
that of the present carriers reveals some 
remarkable differences. It should be borne 
in mind, however, that the Langley is 
the ex-Jupiter, a collier converted by the 
Navy for an’ experimental carrier; and 
that the Saratoge and her sister ship, the 
Lexington, were designed originally as bat 
tle cruisers and that they were converted 
by the Navy to aircraft carriers in accord: 
ance with provisions of the Washington 
naval limitation treaty of 1923, 


HE CV-4 will displace only 13,500 

tons, but will accommodate seventy- 
five planes, almost as many as either the 
Saratoga ot the Lexington, each of which 
displaces 33,000 tons, The CV-# will be 
of a flush-deck type with no central 


‘Since the Langley is an experimental 
carrier and may be replaced at 
time, the carrier tonnage of the United 
States is represented by the Saratoga and 
the Lexington of 33,000 tons each and the 
prospective CV-# of 13,800 tons, or a total 
of 79,800 tons. Hence, under the recent 
London treaty, 53,200 tons of aircraft 
carriers are still permitted the United 
States Navy. 

The possibility of combining the gun 
strength of a cruiser with the flight facil- 
ities of an aircraft carrier was debated 
uring the course of the Congressional 
hearings on the London naval treaty. Such 
ships would increase the number of planes 
to be carried by the fleet and at the same 
time allow the ships transporting them a 
certain amount of offensive gun strength, 

Under the treaty provisions, it is pe 
missible for the United States to build 

0 tons of eight-inch-gun cruisers and 
500 tons of six-inch-gun cruisers, The 
eight-inch cruiser complement at present 
is being filled with new construction in 
progress or authorized. The six-inch come 
plement, however, totals but 70,300 tons 
built, leaving 73,000 tons neither author- 
ized nor appropriated for, 


n 
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Wort Fa- 
mous Expert 
on Skis Tells You Here 
How to Use These 
Seven-League Shoes 
for Level Travel or 
Breath-Taking Leaps 


‘There are goly two types of att 
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Strand Mikkelsen, 
etal. demon: 
Straten se of shis 
eee tea Bu 


the people in New York, Bos- 
Philadelphia, Cleveland, Detroit 
Chicago, St. Louis, and San Francisco 
ibeie number would 


went skiing at once, 
be no greater than the huge army of 
enthusiasts who actually indulge in the 
sport, Throughout the world, more than 
16,000,000 persons last winter strapped 
on skis and ran, slid, and leaped from hills 
fon these seven-league wooden shoes, 
Each season the sport gains new cor 
verts. Although it is only twenty- 
five years old in this country, there 
now are 200,000 skiers in the United 


Is Thrilling Sport 
Easy te pe 


and exhilarating, and T have tried and 
enjoyed several’ other sports, including 
skating. rim 


pa snowshoeing as apple pie 
does with bread-and-butter, Tt beats skat- 
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As Told to John E. Lodge 
ke 


By SPRAND 
MIKKELSEN 


‘ow 
Tope, the Saker 
Cam wallet 


x 


a 


a 


2 


page 144) 


ne 


months of the sport each season, 

‘The best thing about skiing is that it is 
éasy {0 lean and, once mastered, otfers 
infinite variety. There is no chance of 
its getting monotonous. T have been ski- 
‘an for ‘ighteen yearesince Twas 4 boy 
of ei fn faced 5. pever yet me 
two ski hills that were alike, nor one that 
‘was the same on different days. Every new 

the diffe B 

nndscape, every new snow tests the powers 
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Thrilling Events in the Air 
® Are Told in This Second Part 
x. of the Unusual Story of 
y Forty Years of Flying” 

§ ts Wee By CAPTAIN HORACE B. WILD 


¥ HOPPING a Some had one wing, others two, and one 


y 
ide on a hay- weird craft, which we dubbed The Flying 
rack, I took part Sta fitted with five plan 
At first we 
of a 


in a pioneer ed one above the other, 

experiment that led to had a greased track down 
the airplane. high dune for launching the gliders. L 

‘One morning in 1896, they were taken into the air by running 
I was standing in front downhill with them into the wind. 
‘of a Chicago fire station Chanute, a friendly little man with pink 
when an old-fashio and a white goatee, was a 
hayrack clattered past siastic as a boy over the machines 
with a white glider built, Before he took up exper 
stretched out lengthwise menting as a sport and a he had 
on it, I ran down the achieved world fame as a bridge builder 
street, jumped on the and engineer, Chanute, Kansas, was 
back of the wagon, and named in his honor. He was the first to 
rode with the driver all span the Missouri River and h 
the way to Miller, man who laid out the Ct 
Indiana, thirty miles Yards, 

‘There the glider was J JIS. bridge-building experience 
delivered at the sand hill him in designing the m 
camp where Octave of his gliders, a biplane brac 
Chanute and his assis- wire in a bridge truss 
tants were making their employed in many modern ly 
historic tests that laid the other day, I flew a fast biplane that 
the foundation for the had its bracing wires arranged essentially 
Wright brothers. When the same as that crude glider that I saw 
the wagon went back fly for the first time in the wilds of the 
that day, [stayed behind Lake Michigan dunes 
and became cook and Octave Chanute was the first of many 
chore boy for the experi- pioneers of aerial history that it was my 
menters good fortune to know intimately. On one 

For several months we of his trips to visit the Wright brothers 
tested queer machines. at Dayton, Ohio, before they flew at 
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Kitty Hawk, Chanute took me along. 1 
remember we spent most of the time on 
the train debating the relative merits of 
airships and airplanes. I upheld the side 
of the gas bags, Even after the Wrights 
flew in 1903, I didn't have a great amount 
of faith in heavier-than-air machines, It 
was not until T saw Bleriot fly the Eng- 
lish Channel that I was converted 

‘When we arrived in Dayton, we found 
Wilbur Wright, tinkering with a bicycle 
in the little shop at 1027, West ‘Third 


Street, At that time there wasn’t an ait- 
plane in existence and more than ninety- 
nine percent of the inhabitants of the 


sslobe thought there never would be. 
When Wilbur had wiped the grease 
from his hands and called Orville, Ch: 
ute went. ove aerodynamic tables 
them, He was 
tulated them 
several times. On the way hame, he told 
me they had made remarkable progress. 


Wrights, there lived a mischiev 
knee-pants named Walter Brookins. He 
used to scrape the whitewash off the 
windows of the shed where the Wrights 
were working so he could look in, and, 
when they were away, he would try to 
ry open the padlocked door to find out 
what was going on. Orville and Wilbur 
would take turns chasing him around the 
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block, but he would always come back, 
Later, after the airplane that had it 
beginning in the shed with the whi 
washed windows had 
proved a success, 
Walter Brookins be: 
came one of the 
famous of the 


Wright pilots, In 
1910, he set a world’s 
altiude record at 
Indianapolis with his 
clatter: 


&. chain 


to a height of a 
Tittle less than 5,000 
feet. He has lived to 
see the present mark 
at eight times that 
figure. 

"The Wright 
ee Oe ees 
flying experiments at Kitty Haw 
among the sand dunes of the North 
Carolina coast. At the other extreme 
of the country, in California, another 
pioneer wrestled with the same prob- 
Jem. ‘This was John J. Montgomery, a 
physics professor at Santa Clara Col- 
lege, near San Francisco. His 600-foot 
slider flight, made in 1884 and the first 
ever accomplished, should place him in 
the front rank of ‘aviation pioneers. 


ON 2 tt to the West Coast in 1906, 
T spent several weeks with him and 
saw one of his gliders ridden by a profes 


‘An echo out of the past 


a 


this picture of Lincoln 


‘Beachey, is his queer looking biplane, rounding 


on ato 


speed ducing the fame 


a 


sional parachute jumper, It rose to a 
height of 4,000 feet attached to a hot air 
balloon, where it was cut free and circled 
saely to earth, 

Montgomery ‘was a great hunter. He 
used to spend days in the California 
‘mountains, most of the time watching 
birds instead of killing animals. I accom- 
panied him on one of his hunts. We lay 
‘on our stomachs all one morning in some 
bushes at the top of a cliff that jutted 
ut over a gorge, watching buzzards soar 
past, ‘The birds’ met an up-current near 
the cliff and they would ride past on silent 
wings, often less than a dozen feet away’ 
In fact, T spent so much time with 
Montgomery that I had to telegraph for 
money to get home, 


LIGHT gasoline motor was all he 
‘A oie ae be pide se oe 
cessful airplane, We proved. that when 
several of sn Chicago built Mont 
fomery-type tandem plane in 1910 a 

fitted it with a small ‘Bates air-cooled 
engine. Tt flew like a streak, sometimes 
touching sixty miles an hour, but, the 
landing gear was unsatisfactory. After 


every Alt we washed out the wheels and 
RiHA 

T'sull have the thincbladed wooden 

ypeller we made for that early machine, 
ik’ was" only” one of many” kinds of 
“aerial screws” I used in my forty years 
jin the air. They ranged from the clumsy 
and frail propellers of cloth stretched on 
spruce frames that pulled along my early 
Girigible to the blades of glistening steel 
that crc at the nose. of my. modem 
plane, This advance in propeller design 
Ba factor often overlooked in_giving 
‘nd for present-day airplane efficiency 
BS 


os 
Pall the fying 
joncet, the one El 
cnew best was Glenn 
H. Curtiss, Tmet him, 
under singular circum 
stances, in December, 
1903—only a few days 
after the Weights bad 
made the first air- 
plane flight of history 
Xt Ritty Hawk, Twas 
with Captain Thomas 
S. Baldwin, then the 
most famous aeronaut 
in America. We were 
looking for a motor for 
Uncle Tom's dirigible, 
The California Arrow. 
We had first tried 
out the Arrow at 
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thute’s Park, Los Angeles, 
Tegel fed We posed 

eye ve 
until we were out of breath. 
‘Then the ship would drift 
off like a balloon. Finally, 
Uncle Tom let out the gas 
‘and said he had had enough 
pedaling to last a lifetime 
and if he couldn't get a. good 
motor to do the work, he 
would stay on the ground. 
So we went to New York 
to look for an engi 

‘At the old Aero Ciub of 
America we were told a 
young fellow named Glenn 
Curtiss was turning out_a 
remarkable little engine for 
motorcycles at Hammonds- 
port, New York. We took 
the upstate train to Bath, 
‘There we had a four-hour 
wait for the shuttle train to 
Hammondsport, We wrote 
telegram to Curtiss tell- 
ing him what we wanted 
‘and asking him to meet us 


7 


dine 


—a 


ide feom St 


at the station. ‘The message totaled 
sisty words. Our money was running low 
80 we spent the whole four hours trying 
to whittle it down to ten words, so it 
would go at the regular rate, 


IT was late in the evening when we 

arrived. ‘The only person in sight was 
a man with along. beard 
baggage truck. Captain Baldwin approached 
the man and asked: 

“Can you tell me where I can find 
‘Mr, Glenn H. Curtiss’ factory?” 

“That shed on top of the hill is where 


"This plane, when properly powered, also flew. 


n works.” the man said, jerking his 
tiumb over his shoulder. 
We plodded ‘up the dirt road and 
‘on the door. Someone inside 
called: “Come in.” We opened the door 
and saw an elderly man sitting by a little 
pot-bellied stove, with a lantem on a 
table beside him, Baldwin said: 


SIR, Iam Captain Thomas Scott Bald- 


SD win, “Am T addressing Mr. Glenn 
Curtiss?” 
jo. I'm Glenn's father. He went 


down to the station to meet you. I don’t 
see how he missed you.” 

Just then the door creaked and we 
tufned around, Curtiss was standing in 
the doorway, looking a little sheepis 

“I saw you,” he explained, “but L was 
afeakd T might be mistaken s0 I didn't say 
anything,” 

He had trailed behind us all the 
from the depot. We stayed overnight 
and when we left, Curtiss had an order 
der air 
Tt was 
ped to California 
packed in cotton bat- 
ting! 

That, order started 
5. H." on his aviation 
career. I saw him 
many times afterwards, 
flew one of his early 
iplanes, traveled with 
im, and, only a few 
weeks hefore his unex- 
ected death, rode with 
in a huge Curtiss 
Condor” biplane from 
Albany to New York to 
celebrate the Twentieth 
Anniversary of his his- 

(Continued on 
page 131) 
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ii New Ideas 7 


That Give Your 
Car Comfort 
and Riding Ease 


Engineers, laboring 
to increase auto's 
efficiency, now add 
silencer, flat tire in- 
dicator, safety cur- 


tains, and build car 
without a chassis. 


the. connecting 
‘tech tube may be seen clearly, 
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TRAINLOAD OF AIR COOLS MOTORS 


A ntast of air, equal every minute to 
the volume displaced by a ten-car train, 
cooled! a set of motors under test recently 
at the East Pittsburgh, Pa., works of the 
Westinghouse Electric’ and Manufactur- 
ing Company, ‘The test was made on the 
most powerful motors ever to be applied 
to a single pair of rolls in a steel mill. It 
was conducted to find whether they could 
be kept cool under the terrific punish- 
‘ment they must undergo daily 


MIX DOUGH UNDER VIOLET RAY 


‘Ture extent to which science is taking 
part in the simple tasks of everyday life 
|s shown in this weird looking photograph 

n ultra-violet ray lamp attached to a 
mechanical dough mixer. ‘The lamp 
was exhibited at a recent display of baking 
machinery that was held in Agricultural 
Hall, in London, England. 

ays f the same as those 
used for ‘of various diseases 


Bak 
‘which the dough was worked under lt 


The picture above shows the crooked 
duct through which a huge propeller fan 
pushed a “trainload of air a minute.” 1 
service, air to cool the motors will b 
forced ‘through them from 

floor and out through holes 
Jiminating the ducts seen i 
graph. Modern knowledge 
Ters has cut in half the amou 
required to force thr 
quant 


and to obtain sun tan 
‘are applied to the dough 
while it is being mixed 
Bread made from it is 
said to be lighter in 


weight and much whiter 
than bread made 


that the 
in this manner 
may add to the 
health restoring 
value of the 
bread, 


Dovpty useful is a new golf 
ae that contains a device for 
ing up balls. To retrieve a 
Bait from the ground or cup it 
is unnecessary to stoop. When 
the user seis the club on the 
ball, the sphere is forced into 
the ‘circular opening. A ring of 
clastic material keeps. the ball 
from falling out. This “lazy 
‘man’s club,” a British invention, 
is a putter, and the conventional 
shape of such a club’s head has 
been altered to incorporate the 
lifting attachment. 
In the accompanying photo- 
| graph, the lower picture shows 
the hole at the center of the 
club's head, with the elastic ring 
that retains a ball after it. is 
picked up. ‘The upper view 
shows the club holding the ball 
snugly in tHe hole, A touch of 


Tiny unit air cooler whlch ba 
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NEW AIR COOLER HAS 
AUTOMATIC CONTROL 


AN avroaaric attachment on the latest 
unit cooler for home or factory enables it 
to deliver the amount of chill that is 
needed at all times without supervision, 

Radiator fins in the new unit give a 
cooling surface as effective, as three tons 
of pipe, An electric fan blows air 
between the fins and into the room, while 
the refrigerant circulates inside each of 
the hollow fins, A ball-and-float attach- 
ment, by operating an automatic electric 
valve, replenishes the cooler as often as 
the level of liquid in it drops. 


he power of three tons of pipe 
The diagram shows ive parte with the automatic contr valve 


HOLE IN GOLF CLUB PICKS UP BALL 


the fingers from beneath pushes it out 

“The material of which the club head is, 
made is heavier than that ordinarily used 
for the purpose, to make up for the hol- 
ow inside, 
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TREATED AIR NOW USED TO 
CURE TUBERCULOSIS 


‘Tunercutar Frenchmen no longer have 
to go to the mountains for treatment of 
their lungs. Doctor Amold, a French 
physician who has made a twenty: 
study of tuberculosis, has recenty- com- 
pleted the first um” for treat- 
‘ment of consumpti . Patients 
inhale specially treated air through tubes, 
eliminating the necessity for them to be 
exposed to the rarefied “air of mountain 
tops in winning their way back to heath 
Doctor Amndld’s institution each 


pst its in a small booth and breathes 
in health-giving drafts. ‘The treated air 


has a cleansing action on their lungs and 
helps to heal Tesions that have formed. 
‘The small picture shows a patient in an 
inhating’ bJBth, “while the large photo 
shows an aisle between booths with a 
nurse regulating the vaporizing apparatus 
to suit the patient, Conical mouthpieces 
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4s 


opposite ea 
booth serve 
speaking Cub 
and 

pa 


NEW FLASHLIGHT WORKS IN BULB 


AN 1wwocent looking electric light 
bulb, which outwardly resembles any 
moder lamp, behaves very different 
when the switch is turned. Instead of 
steady glow, there is a sharp, dazaling 
flash of light so powerful that an excellent 
photograph maybe taken—then darkness 

Flashlamps of this new type, recently 
developed, are expected to revolutionize 
flashlight photography.. Instead of explod- 
ing loose powder in the air, as formerly, 
the flash is confined entirely within the 
bulb, As a result it cannot set fire to 
draperies, and is odorless, smokeless, and 
noiseless. Amateur photographers may use 
the bulbs for night photographs at home. 
‘They also enable camera men to make 
flashlight photographs where they have 
never been taken before—in trains, air- 
ships, theaters, and even under water. 

‘The lamp is filled with oxygen at low 
pressure. A crumpled piece of very thin 
aluminum foil encircles the filament. 


When the light is turned on, its filament 
instantly ignites the metal foil. The flash 
is over in the short space of a hundredth 
of a second. Each flash bulbs can be used 
only once. Either battery or house cur- 
rent may be used, and one type of holder 
uses flashlight celis 


STRANGE DISEASE HITS 
TRAIN DISPATCHERS 


Nystacaws, a new occupational dis- 
case, has been discovered by the Indus- 
trial Health Conservancy Laboratories, of 
Cincinnati, Ohio. ‘This organization re- 
cently examined five hundred train dis- 
patchers, two thirds of whom were found 
to be alllicted with involuntary shifting 
of the eyeballs, frst symptoms of the new 
disease, It is believed to be caused by 
poor light and eyestrain resulting from 
following moving objects with the eyes. 


(On each side of this tong aisle are b 


TELEPHONE SYSTEM NOW 
PLUGS IN WALL SOCKET 


Now you can carry your telephone from 
room to room and plug it into wall sock- 
ets like a bridge lamp. This new system, 
broadening the telephone service ul it 


reaches every room in a house, has recently 
bbeen introduced by the Bell System for 
domestic use, It is particularly designed 
for large dwellings 

‘The “plug-in” type of telephone is usu- 
ally installed as part of a private exchange 
‘system for the home, centering in an auto- 
matic switchboard about the size of a 
clothes closet, Calls from one part of 
the house to another as well as calls 
coming from the outside may be made 
and received by it 


ew plain clenhone wiring extendh pa trv 


fee, ike exchange bosrdy to exch room fa house, 
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BLAZING METEOR HITS CAR’S HOOD 


Ovr oF the sky, a blazing meteor came 
hurtling toward an Indiana motorist, a 
few nights ago. It missed his head by two 
feet and smashed through the car's hood 
and radiator, Then it struck the road and 
rebounded into a comtield, 

Lawrence Swank,  seventeen-year-old 
filling station attendant of Crawfordsville, 
Ind,, was the survivor of this amazing 
experience. Driving home alone, he saw 3 
flash, and heard the missile strike. His 
first thought was of bandits. Terrified, he 
sped to Crawfordsville. There he found 
holes in his car almost as large as a man’s 
fist 

‘Other residents told of seeing a huge 


nk, Crawlorda 
in'his cat by 


WHITE DISK APPEARS IF 
LIGHTNING HITS TOWER 


\L mail box, that shows a flag 
n leaves mail, is a new electric 
works when lightning hits. a 
tower, Ordinarily its 
face is dark. A bolt of lightning, however, 
erates an electric release that allows a 
e disk to swing into view, Whe 

urge indicator,” developed by G 
Electric engineers, is mounted on a t 
Tineman cat 


recently and its 
insulators. may 
‘need repairs. 


meteor flash across the sky. Evi- 
dently it exploded and one frag- 
‘ment, never recovered, hit Swank's 
roadster. A tiny chip imbedded in 
the car's generator proved of 
‘meteoric origin. Next day another 
twelve-inch piece, il- 

lustrated here, was 
found a_ mile’ from 
where Swank’s car 
vas hit 


MACHINE SHUFFLES AND 
DEALS BRIDGE CARDS 


, recently perfected by 
, of Cleveland, Ohio, shuiles a 
pack of cards and deals four hands of 
bridge in twenty-seven seconds, The cards 
are placed in the little machine between 
a spring and pair of rollers. Turning a 
crank, the dealer shuffles the cards, and 
the hands are dealt into four separate 
‘compartments, as shown in the picture 

Users of this machine have found that 
it does not wear out cards so rapidly as 
does hand shuffling and dealing. When 
bridge hands are dealt mechanically there 
is also no chance to question the fairness 
Of the dealer. 
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TEST FLOOR COVERINGS 
BY WALKING ON THEM 


Exorneers of the Bell Telephone Lab. 
oratories recently hit upon a method of 
testing specimens of floor coverings that 
were being considered for use in telephone 
booths, Samples of the materials. were 
laid side by side on the floor of a corridor 
for passers-by to walk aver them. Kept 
under observation, the wearing qualities 
of the different mater ‘of some rub- 
ber composition, were noted, 


sould sand 


Samples were set ia 3 hal 
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NEW SUBMARINE 
OF EIGHTY KNOT 
SPEED PLANNED 
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A. sunstexcen 
knots is predicted by Henry Fi 
San Francisco, for a novel submarine 
which he has planned, The inventor 
is shown standing beside a six-foot 
model of the craft with which he 


hopes to revolutionize subsurface 
navigation, 
Compressed air furnishes the / 


motive power for this boat and drives 
it ahead by drawing water through the 
bow and ejecting it at the stern. Diving 
is accomplished by jets of water and 
from vents in fins shown on the sides of 
the model in the illustration above. 

ves his craft to be capable 


Spreckels Lake, Golden Gate Park, San 
of a speed of one hundred and nineteen Francisco, Calif., a rocket was used to 
Knots on the surface and declares it will propel it.’ Thus energized, it crossed the 

vibration and greater safety than fake in ten seconds. Fleur says his plans 
es naw in have been favorably received by naval 
ecent surface test of the boat on officials and boat experts 


BIGGEST ELEVATOR RAISES SHIP 


‘Tue gigantic new elevator 
on the Berlin-Stettin canal in 
Germany was opened recently 
This elevator will raise 1,000- 
ton barges 118 feet in the air. 
Barges are towed into a huge 
tank which is closed after them 
and the tank is then moved to 
the desired level, being counter- 
balanced so perfectly that but 
three hundred horsepower are 
required to lift it with a barge 
inside. 

Four old locks on this canal 
have been replaced by the use 
of the elevator, which is the 
Jargest of its kind in the world, 
Te cost six milion dollars to 
build. 

‘A more detailed account of 
its construction, with an ex- 
planatory diagram of its opera~ 
tion, was published in an earlier 
number of this maga- 
zine (PSM, Sept. 
"30, p. 43). 


A 000-109 barge enters 
Sorlds’ Biggest elevator. 


a 


MAGNET ON FRONT OF 
CAR PICKS UP NAILS 


Discvsrep with the number of punc- 
tures he was having, Ted Miller, of Port 
land, Oregon, rigged an apparatus on his 
car that picked up nails and sharp bits 
of metal before they damaged his rublyr. 
Electromagnets were attached on either 
side of the front bumper and connected 
with the car's generator, 

He found that when traveling at a speed 
of twenty-five miles an hour the n 
nets picked up’ objects as large as nails 
from the car's path, As “soon as the 
motor was stopped the metal particles 
would fall of 


ROBOT POWER PLANT 


A Brazittax official recently closed a 
switch in an electric substation in the town 
of Juiz de Fora, Brazil, and put the first 
automatic hydroelectric plant in South 

ica is Five miles away, 
in which there were tid 
human attendants, turbines began to spin, 


THIS TOOL HOLDS SCREW 
AND DRIVES IT HOME 


Darvie screws in inaccessible ldcations 
fs easy with a new tool that holds the 
screw on its own point. This screw driver 
has a slot down the length of its shank. 
A lever moves in or out of the slot in 
response to pressure on a ring below the 
handle. When a screw is placed on its 

int the ring is moved downward, caus- 
ing the outer end of the lever to press 
against the inside of the screw slot, hold- 

ing it on the tool. 


« POPULAR SCIENCE MONTHLY Jasvany, 1931 


er than Man 
bei 


Taxvany, 1931 POPULAR SCIENCE MONTHLY 


Yr of World's Biggest Bridge 


AIRPLANE MOTOR DOESN'T 
MISS IN WATER TEST 


Roanina under wide-open throttle, the 
powerful note of this transport plane's 
motor never missed a beat during a 
twenty-eight-minute water test recently 
held in Chicago to demonstrate the value 
of its new waterproofing devices. Special 
plugs, 


tos, | Except provisions the 
plane was fitted with standard equipment. 
Water at, forty-five pounds, pressure 
from a two-inch main through eight large 
spray heads imitated about the worst 
rainstorm a ship might be expected to 
meet, The spray heads were set in a 
four-foot circle just in front of the plane's 
propeller, so the motor received the full 
force of ‘water passing through them, 


STUDENT'S GLIDER CAN 
BE POWERED TO FLY 


Desioxen as an aid in teaching flying, 
this little machine, shown below, known 
‘as the Sunbeam Pup, was built’ at Los 
Angeles, Calif. Tt is $0 constructed that, 
wit id fuselage removed, it can 
be flown as a glider. Students are taught 
motorless flight in it as soon as their 


und courses have been completed. 
When they have mastered the controls 
and famil 


ized themselves with the 
f aerial work the motor is 
installed and they are trained for mechan- 
jcal flight in the same machine in which 


they learned to glide. : 
With motor installed the Pup weighs 
bout five hundred pounds. It will soon be 


used by Romer G. Wevank i sn atlempt 
to establish a new altitude record for light 
planes, A forty-horsepower motor gives 
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NEW HELICOPTER HAS 
SIXTY BLADES IN WING 


Ix THe constant search for a means of 
flight straight up or down, a California 
inventor has turned to a queer type of 
helicopter, by means of which the 
machine ‘can’ fly upward as, ordinary 
machines fly horizontally, This helicop- 
ter has an umbrella-shaped propeller 
about ten feet in diameter, its sixty blades 
having a total area of 133 square feet 
This propeller has an up and down 
movement of two feet for each revolution, 
If the machine rises the propeller, after 
the desired altitude is reached, canbe 
tilted to an angle of about 
degrees, and used for horizontal 
sixty-five-horsepower 
propeller through a system of gears. 


‘Ap umbrella shaped wing with sity blades may 
{ive this ballcopise power to" sise vertically 


it a top speed of eighty miles an hour. 
Pilots who have flown this craft, which 
they call the “flying bathtub,” say’ that it 
performs equally as well either as a glider 
oF a power-driven plane. 


PILOTS CROSSING ANDES 
NEED OXYGEN TANK 


Wearixc some of the equipment 
usually carried only by seckers after alti 
tide records, Willan. Crosswell, famous 
test pilot, is testing the oxygen equip- 
ment on 'a plane for the only air line 
‘whose ships must be so fitted. ‘The plane 
was built for the line that carries mail 
over the Andes Mountains in South Amer= 
ica between Santiago, Chile, and Mendoza, 

tance of one hundred and 
, but incluxl- 
ing a 23,000-foot climb over the moun- 
tains, “At this height the use of an arti- 
ficial oxygen apparatus becomes imperi- 
tive, as otherwise the pilot probably would 
lose consciousness, 


‘Apparatus of this sort is worn by 
‘take planes, 25,000 feet up, across the Andes. 


lots whe 
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Rare Pictures 
Tell Story of 
Latest 


| Events in Air 


© 
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ALL-RUBBER GLIDER 
BUILT FOR SAFETY 


Fuytye on rubber wings is the vision 
of Taylor McDaniel, Washington inven- 
tor, who is constructing a glider with 
which he hopes to demonstrate the prac- 
ticability of his idea. It is built entirely 
‘of alir-inflated rubber tubing, there. being 
no steel or wooden members in its frame- 
work, Three hollow rubber tubes are 
used for wing spars, and a larger rubber 
tube carries ‘the tail with rudder and 
elevator. These tubes, when properly 
inflated, did not bend appreciably when 
a 200-pound man walked on them. 

‘The inventor believes that his idea 
make safer, cheaper, and lighter pl 
His glider, when completed, will 
weigh but 125 pounds, 


TEST CATAPULT TO 
LAUNCH PLANE 


‘Tans scene at a British 
field shows an airplane about to 
take off from a catapult mounted 
in a test pit. The Royal Air 
Force is experimenting with 
different types of catapults for 
use on war Vessels. Before being 
placed on ships, these devices 
are tried out on shore, where 
the plane has but a few feet to 
fall if thedfunching proves unsuccess'\ 

Catapults for shooting planes into {he 
air are not new, as they have been used 
‘on war vessels for some time, Seaplanes, 
however, are generally used on ships. 
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GIANT WHEEL DESIGNED 
FOR MYSTERY PLANE 


Tite GiAxT wheel seen below was built 
for a mystery plane now under construc- 
tion in an eastern plant. Nearly five fet 
in diameter, it supports a load of 77,640 
pounds, Tis 144 spokes are laced in 
withstand radial 

The wheel 


‘The plane above 
test pie on # Bei 


just being catapulted into the ale by a new type launching device set up in a 
experiments sre made on land to 


iB assgerses smesbes 
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MUFFLER QUIETS PLANE; 
DOESN'T CUT POWER 


Miss Exporapo Joxes, of Moline, I, 
recently had her ‘new airplane mufler 
tried out at Roosevelt Field, N.Y. It 
“chews up" motor noises by’a series of 
small propellers spun around in an ordi- 
nary looking muller casing by the flow of 
exhaust. gases. After the device had 
proved satisfactory in ground tests and on 
boats, it was given a test in the air by 
sever pilots, who pronounced ita succes 

Revolutions lost by its use amount to 
about fifteen or twenty a minute, neg- 
ligible loss since airplane motors turn up 
at from 1,500 to 2,300 revolutions a 
minute. Mufllers. hitherto. tried have 
caused a great loss of power 


Maer for airplane mes 


invented by a get, 
iy reducing” pows 


WILL TRY GASES FOR 
FUEL IN AIRSHIPS 


A 220-voor flying laboratory for testing 
various gases as motor fuels is under ci 
struction for the United States Navy. 
With a capacity of 320,000 cubic feet of 
lifting gas, the new blimp, the X-7, will 
be the largest nonrigid dirigible ever ‘built 
in America, Navy officials state, Its 
twin 220-horsepower engines will drive it 
fifty-two miles an hour and it will have a 
cruising range of more than 2,000 miles, 

Within the new airship will be a large 
container to hold experimental gases 
which will replace gasoline as fuel. One 
of the first gases to be tested will be a 
mixture of ethane and hydrogen, 


FIVE “WORLD” RECORDS 
OPEN TO AIRCRAFT 


Sraicrty speaking, there are now only 
five “world’s records” in aviation, To 
reduce the confusing number of such 
marks claimed for all unusual fying, the 
Federation Aeronautique Internationale 
recently decided to confine the use of the 
term “world record” to the following: 
Duration (nonstop); distance in a 


closed circuit (nonstop); air line distance 
altitude; maximum speed on 
174 miles) 


(nonstop) 
a. three-kilometer 


planes, seaplanes, 


‘without reference to class 
Other records wil henceforth be known 
as “international.” 


(about 
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Mystery plane, secretly 
built in Berlin, expected 
to fly 700 miles an hour 
at height of 35,000 feet. 
Double-walled cabin with 
air space shuts out cold. 


(CREAMING through the thin air 
(000 feet above the earth, at a 
speed of eleven miles a minute, a 
new German mystery plane now being 
built by the famous Junkers Company may 
soon cross from Berlin to New in 
less than six hours, Its. builders have 
established a rigid censorship of all news 
about the super plane, but some details 
of its construction were recently cabled 
to America, It is being built of dur- 
Numin and, resembles ordinary irra 
streamlined beyond presentlay practice 
‘and with landing gear that ean be drawn 
up into the fuselage in flight 
If this machine succeeds in making its 
transatlantic flight it will mean that man's 
efforts to annihilate space have resulted 
in “making the sun stand still.” Flying at 
leven miles a minute in a westerly direc 
tion in the latitude of Berlin and New 
nt aerial torpedo could keep 
ary over its head, 
ff this raft would climb 


A new type of pro- 
specially designed to work in thin 


air, 
machine, In order to make the cabin 
habitable in the extremely low tempe 
tures of high altitudes, the fuselage has 
been designed like a giant thermos bottle, 


WIDE PROPELLERS 7, DOUBLE skeLL WiTH 
pre / | Pat SS ean 
EXTREME COLD, 


cabin. AU eight, 
fight from Berlin to New York sions 2 
438,000 feet high. At top, artist's concept 
the great plaze in fight above Atlantic Ocean. 
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ONCE saw a. cartoon showing a 
deep-sea diver looking up at an air- 
plane and the airplane pilot looking 
. Each was saying: 
it must take nerve to do that!" 
much nerve it takes to go down 


I 


Gunner William F. Loughman, famous 

avy. diver, at London, Conn. I 
gave him his first ride in an airplane and 
he gave me my first descent in a diving 
suit 

It was about ten o'clock in the morning 
when T sat down at the New London field. 
T had been flying through New England 
and stopped at New London to visit a 


friend. ‘This man introduced me to Lough- 
“Do you know,” Loughman said after 


we had shaken hands, “I have been diving 
for almost twenty years, but I've never 
been 

“You have nothing on me,” I replied. 
hhave been flying for almost twenty 
years and I've never been down in a div- 


ymie on over to the Submarine Base, 
said Loughman, “and I'l take you down. 

“Allright,” T agreed, “And 11 give you 
a ride in my plane, 

While I warmed up the motor, Lough- 
man sipped on a leather jacket, helmet, 
and goggles. I helped him on ‘with his 
parachute. While we walked around the 
Plane, I explained how the different parts 
‘operated. Loughman listened, but I could 
see his mind was not following my lec~ 
ture, Finally he broke in: 
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lyer Dives 


Assen Jordanoff Tells 
How He Exchanged 
Thrills with a Navy fn 


jump, how do T op 
this parachute?” 


I explained how to 
But 


pall the rip cord. 
you wont 
jump,” T ass 
‘Then he wanted to know 
what makes airplanes. go 
into tail spins. He had 
read the newspaper head- 
lines and knew all about 
the dangers of flying. 
When I helped him into 
the rear cockpit and showed 
him how to buckle the 
safety belt, he looked as 
though he wanted to kick 
himself for having opened 
the way for my suggesting 
the flight. But he was 
same. He shouted above 
the noise of the motor: 


“NONE of this toop- 
IN the-loop stuf, mind 
you! T have papers in my 
pocket for a ten-day leave 
‘and don’t want them to 
fall out!” I. promised to 
keep right side up. 

We taxied to the far end 
of the field. 1 swung into 
the wind, gave her the gun, 
and we' were off. The 
ground wind was gusty and 
filled with bumps. The 
ship rocked like a catboat 
in a squall until we got to 


Here Jordanol Ww in hia clement 6 be polats out 19 
Diver Loughman the various parts of fying machine 
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1,500 feet. ‘Then the air smoothed out. T 
glanced back, Loughman was as rigid as a 
chair back, He was gripping the sides of 
the fuselage for dear life, I swung in a 
‘wide turn, He leaned to the high side as 
far as he could. T grinned back at him. 
He didn’t pay any attention to me. I was 
having my fun now. Later, he had 


HE, next time T looked back, he was 

peeking over the side and had relaxed 
‘alittle, We headed up the Thames River, 
high above a mother ship with four sub- 
marines clustered at its sides, and swung 
‘over the Navy base with its new 100-fo0t 
tower filled with water in which Lough- 
man instructs undersea sailors in the use 
of the “submarine lung.” He reached 
ahead, poked me in the back, and pointed 
at the tower, When we landed, he said: 

“Remember when I poked ‘you and 
pointed out the tower? T was thinking 
that when Tam using the ‘lung’ inside that 
tower, I am underwater and up in the air!” 


Sisappears as he grimly faces the ordeal 
ihe waves, while the “bears” 
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“Was flying as bad as you expected?" 
T wanted to know 

“Well,” he answered honestly, “the 
first minute was. 1 thi my eyes 
shut when we took off, I know 1 didn’t 
dare look down until we were vay up. 
‘Then I began to enjoy it. ‘The part I 
liked best of all was that up and down, 
roller-coaster movement when we hit 
bumps. It was all kinds of fun. 1 always 
thought the sensation would be like drop- 
ping in an elevator. But it wasn’t at all, 
After I got used to the noise of the motor 
fand decided the wings wouldn't break off, 
Thad a grand time, Now come out to the 
Submarine Base and Tl start talking 
about something I know about.” 


HERE are few men who know more 

about deep-sea diving than William 
Loughman, He volunteered in 1913 10 
undergo scientific tests to determine how 
the human system reacts under great 
pressures. He was one of the band of 
eroes who worked on the sunken sub- 
marine Ff in 1918, the $-51 in 1025, and 
the S-# in 1927, and for his exploits under 
the sea he has received citations and the 
highest of naval honors, the Navy Cross. 

‘Once, off Honolulu,” Hawaii, he was 
trapped on sea bottom bya fouled lifer 
Tine for six hours and came to the surface 
nearly paralysed with “the bends.” 

“What do you mean by ‘the bends'?" 1 
asked him. 

“That is the diver's term for caisson 
disease. As you go down, the pressure 
‘increases about half a pound for every 
foot you descend, Under great pressures, 
gases from the air dissolve into the blood 
stream and flow all through the body. If 
you come up too quickly, the effect is the 
fame as taking the cap olf a pop bottle. 
‘The gases suddenly resume their old form 
and the tiny bubbles get in the veins and 
joints and press against the delicate nerve 
centers. 

"Sometimes a diver with the bends will 
be covered with red spots like mosquito 
bites. Each (Continued om page 134) 
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‘omemade Plant Pills 


row Crop in 
Amsbuc Siem makes 4 S atl 
ee oe Eo Nan 


seeds planted in Lake / 


Michigan dunes. Got his By 
dea From, Oveotee 1728: e a ROBERT E: MARTIN 


composed of drifting yellow sand 
in the dunes along the shore of 
Lake Michigan, In an attempt 
to grow grass there, the year 
before, twenty loads of black dirt 
hhad been dumped on the sand and 
the effort was a total failure, If 
‘a garden grew in that waste, Pat 


terson knew his plant pills were a 
He began his experiment on the 
thirteenth of last June, First, he 


dug a shallow trench in the sand 
land placed a fifteen-foot strip of 
{ar paper on the bottom. 
he shoveled the sand. back 
the trough, “planted” his chemical 
mixture in Mt, poured water on 
‘pools, stood inthe depress 
ions 'at-the top, and placed a 
Second piece of tar paper over it 
{o-act as mulching. Finally, holes 
were cut in the mulching ‘paper 
hand tomato plants, letiuce seed, 
fladioli bulbs, and flower seeds of 
Various kinds’ were planted, 

‘Three days later, the first shoots 
appeated above the sand. From 
then on, new things began to pop 

Tn two 
sprouts were 
the ‘lettuce was 
two inches high, and the tomato 


Gladioll rinnia, and pansy. plants, 


and a half feet 
growing in barren, yellow 


‘That was only one of the amazing 
results obtained last summer by Harold 
K. Patterson, a Chicago traveling sales- 
man and garden enthusiast, by the use of 


memnadt “plant pill” 
Meets tear ap, Pallett spel plants were twice. the size they 
evening in Sat Lake Clty, Utah, hotel Were’ when they were: put in the 


ground, 

But even this did not s 
the experimenter. He wanted 
garden (Conti 


feading an accotint in the October, 1920, 
Koue of Porvuar Scizsce Moxriy of 
experiments made by Dr, W. F. Gericke, 
ot the University of California, in stimu: 
Tating plant. growth by chemical “pills 
He extended his trip to California, spent 
fan afternoon with Dr. Gericke, and tried 
to buy some. of the chemical pellets 
When he learned that the “pills” are not 
won sale, he determined to make some 
ant pills” of his own, 

‘That evening, he purchased half a dozen 
books on agricultural chemistry. He car- 
fed them with him for months, reading 
them in hotels and on Pullmans. Although, 
when he began, his knowledge of chem: 

ry ended with the labels in his me 
fabinet, he familiarized: himself with the 
hames and characteristics of plant-nour- 
Tthing ingredients of the soil." He began 
working “out. formulas for condensed 
chemical foods for his garden. 

"The back yard of his summer home at ea Sy Peers ser 
Long’ Beach, Indiana, offered an ideal This tomate, after eleven weebs of growth, tomatots fens than 
Long Beachy paitie Uneaten, “Te was domed'Ge'scl'a Scu'noa's al Uncen! when; elre,he eu nov mae eas row 
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Inside Story of How 
Animals Are Filmed 


Secret Tricks of Picture World Used to Put Dumb 


Actors into Talkies Disclosed in 


By ANDREW R. BOONE 


NA tiny platform at the top of 
ny Tadder sat a 
chattering monkey. Tn rehearsal, 


‘ property man. had led it up 
there and tried to coax the creature 10 
jump into the water below. ‘The mon- 
Key’ refused flatly to move, however, 
andl finally the scene was faked. 

The dog that was expected to follow 
the monkey squatted on its hind legs 
and refused to budge. At last one of 
the assistants pushed it over the edge. 
When it crawled out of the water, the 
dog. voluntarily climbed the ladder 
‘and again leaped into the tank, 

‘Many strange stories are told of 
animal di ‘on the motion picture 
lots; odd anecdotes of their adaptabil- 
ity’ to new surroundings, of broken 
sequences when an animal or a bird 
interrupts a tender drawing-room scene. 

Today the use of animals ir pictures, 
except in large out-of-door scenes, is 
‘confined largely to those capable’ of 
heing directed by motions. So highly 
trained have some animals become, 
especially dogs, that one trainer guides 
hhis pets with signs printed on cards. 

‘As a rule, one owner-director told 


This Acticle 


me, only dogs will follow sign directions, 
Before sound crowded many animal actors 
from the casts, the studios used numbers 
of horses, cows, camels, and elephants, 
‘The larger animals were guided by oral 
commands. As a result today, in pictures 
‘where extraneous sounds ruin certain 
scenes, such animals cannot be used. 
However, animal sounds are still 
sure-fire laugh-getters and in outdoor 
pictures nearly anything inthe way 
‘of noise goes. No matter whether a 
pig squeals or a duck quacks, the 
sound gets an immediate audience 
reaction, 


"THE talkies have. proved a great 
boon for dogs, which are being used 
singly and in large numbers. In “Any 
body’s War,” a comedy featuring the 
black-faced Moran and Mack, seventy- 
ight dogs appeared in one scene. Here 
Mack, who before the war had been a 
dog catcher with a heart so kind he 
could not execute any of his canine 
charges, returned to his home town in 
uniform to find only a lone dog on the 
station platform to greet him, After 
a moment's “conversation” with his 
‘dumb pal, Mack was astonished to see 
the other ‘seventy-seven racing to greet 
him. 


ss 


accomplished? 
‘The dogs were not required in thi 
scene to, follow any intricate 
action, They had only to race 
the street to the feet of their bem 
factor and express with their tail 
and bodies their pleasure at his 
safe return. At the outset, they 
had been established in several 

ns at the end of the street Jead- 
ing to the station, The action 
started with Mack descending 
from the train steps. 

Rennie Renfro, 
owner and director 
‘of the dog actors, 
stood behind the 
camera, At the 
proper | moment, 
Renfro whistled. At- 
tendants opened the 
most distant pen and 
a few of Renfro's 
experienced dogs 
bounded. down the 
street straight for 
the camera, heading 
for the quantities 
‘of hamburger. that 
had been sprinkled 
out of sight on the 
steps below. 

‘As the first group 
‘of dogs. passed an 
intersection, other 
cages. were opened 
and. there followed 
‘an outpouring of 
‘mongrels intent on 
reaching the hamburger. Renfro’s whistle, 
which followed a sentence spoken by 
Mack, was cut from the film 

In one of the most ambitious undertak- 
ings, one studio is making a series of all- 
dog comedies. The directors there have 
found that half-breeds and yeterans of 
the back alleys make the most successful 
picture dogs, because they are not high 
strung and can get along better in groups 
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paces during the more intricate scenes. 

Noises are not important because the pic- 

ture is made on silent film, and human 

sounds inserted later. Jules White and 

Zion Myers, the directors, had long experi- 
‘ence with animals before attempting 
these dificult pictures. 

The directors have developed lures 
to entice proper action from the 
dogs. If the seript calls for Bus- 
ter, the hero, and Oscar, the lead 
ing lady, to engage in conversation, 
a director stands off stage and 
waves a “lure”; the dogs fook in 
his direction; be points at the one 
‘whose attention ‘he wants; then 
opens his hand, say, four times. 
‘The dog imitates the hand motion 
with his mouth. ‘Thus, he may say, 
“I love you, dear.” Later those 
words are “inserted” by a human 
oie when sound is added tothe 
film. 

Jn directing dogs, White and 


‘owner tnape Hngers. Above, the camel 
slime treieer ued tures wp tes nese, 
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‘Myers have found they have to deal not 
so much with temperament as with 
unknown dog elements, Sometimes, for 
1no apparent reason a dog will leap through 
a window or crawl under a table during a 
scene. The camera stops and the entire 
scene action is redone, ‘The leading parts 
are given to veteran dogs of the screen, 
and they seldom miscue. Each one reacts 
to a different direction’ or lure, and th 
vets will walk, talk, close doors, or 
pensively at a table until a new command 
is given. To get attention, the directors 
use rattles, face masks with whiskers, 
whistles, handkerchiefs, Halloween n 
makers, rubber weiners, tidbits of meat, 
and bread. 


RECTION of the dogs appearing in 
the “all barkies” begins long before 
they face the camera. ‘The trainer keeps 
them together on a ranch near Los Ange- 
les, There they eam to play in. groups 
without fighting. In five comedies, White 
and Myers have had only one fight, and 
‘that was s0 good Myers signaled the eam- 
era man to continue shooting, Two teams 
of mongrels were lined 
up in football forma- 
tion, Suddenly a 
pits University” 
tackle jumped an 
‘Aindale College” de- 
fender, and helmets 
and jerseys disap- 
peared when sharp 
teeth disrobed their 
‘Use of dogs in large 
numbers with real ¢o- 
Srdinated group ac- 
tion is a new develop~ 
ment. At the outset, 
the dogs are taught to 
now their own names 
and to answer to those 
Is only. They are 
led 80 strenuous! 
that five or six princi- 
pals can be run 
through complicated 
action with. faitly good 
resus, 
For these actors a special stage has been 
provided, with a rdrobe depart- 
ment containing hats, uniforms, dresses, 
and other costumes they will need, Sets 
and properties are built small in scale, so 
that the dogs in the fi 
as humans. 
‘At the Hal Roach studi 
down Washington Boulevard in Cul- 
ver City, Pete, the 
Bulldog, whose black- 
ringed "eye, inthe 
“Our Gan 
dies has. delighted 
children since he was 
three months old, 
acts every month, 
Pete is.a cross be. 
tween a bull terrier 
and an English bull. 
He made his first ap- 
pearance nine years 
ago. During these 
years “on the lot,’ 
Pete has become so 
thoroughly accus- 
tomed to the young- 
(Continued on 
‘page 141) 
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Tame Last Cannibal Tithe 


Women Force Men to Trade for Trinkets 
and Seri Killing 
Lust Dies Out 


By 
ROBERTO 
THOMPSON 


Mexican Government Liaison 
‘Agent (0 the Seri 


rounding Tibaon ond the 
telephone, with which remote 
ranches in Seriland are able to 
communicate with the armed forces of 
the Sonora state government, and, more 
powerful than all, the brilliantly-colored 
glass beads—that we are sending to the 
Seri women—are making ‘peaceful cone 
quest of the Seri, The beads even bring 
the warriors in to my ranches on the 
mainland to trade skins and venison for 
these baubles, 


GOXERNED by the women up to about 
‘thirty years ago, when the men took a 
hand! in ruling themselves, the Seri women 
how demonstrate their power by demand= 
ing beads and more beads. In order to 
feet the beads, it is necessary to have 
peace with the whites, and the, savage 
warriors are obeying the women, Twenty 
years ago, when T was a boy on these 
ranches, scarcely a week passed in which 


oof Sort Indians ix 
palm stall Above, 


ITH the aid of 
colored glass beads, 
theautomobile, the 


motorboat, the the cowboys did not have a pitched battle 
telephone, and. radio, the with a raiding band of $0 to 200 Seri 
list cannibal tribe of North Not only did the Seri eat enemies cap- 
‘vis being ivi tured or killed in battle, but they: hung 
For more than four their own dead, wrapped! in deerskins, in 
turies these Indians have tees, to be eaten in case of a shortage of 
withstood the “civilizing wild-animal food. Since the tribe has 
influence” of the war clube slecreased from about 7,000 some twenty 
Of surrounding Indian tribes years ago to not more’ than 2,000, wild 
‘and the rifles of white men. food is more plentiful and cannibalism is 


More than fifty Americans, 
Spaniards, Mexicans, and ic of the Serl tribe wearing her coveted The Seri have fire, but eat almost all 
other whites have invaded their country beads ‘and with face symbolically painted. their food, animal and vegeta- 
in the last twenty years, and all have dis- ble, raw, ‘storing or presery 
appeared. How many others have been ing’ nothing, but hunting an 
Killed and eaten, leaving no record, is mals and gathering fruits and 
unknown, roots as hunger impels them. 
‘These cannibal are the Seri Indians of They, use stones as hammers 
‘Tiburon Island, in the Gulf of California, and shelis as knives and cups, 
Jess than 200 miles south of the boundary but do not shape any of them, 
of the United States. ‘Their origin is They do not have knives, 
unknown, though they speak a dialect of either of stone, wood, oF 
from which they take their etal, except those they steal 
from the Mexican settlements, 
‘or which the Mexican govern 
ment trades or gives them, 
‘They use bone and wood 
for arrow-points, and their 
arrows are three to five feet 
Jong, made of reeds. The 
bows, five to six feet in 
length, depending on the 
ight’ of the bowman, have 
1 killing range of seventy. 
to eighty yards and a fight 
range of 300 yards. They 
are the largest and most pow- 
(Continued on page 157, 


what like that of the Kaffirs, between the 
first and second consonants, 


‘HEIR island of Tiburon (Shark) is 

barren, and for a one hundred miles 
inland in Mexico, the country is desert, 

ith almost no water. This, with the fierce 
hravery of the Seri and their long and 
powerful bows, has preserved their racial 
integrity 

But the automobile, able to cross the 
desert without water; the motorboat, able 
to ride the rough and stormy waters sur- 


oo 


‘Tas novel fifty-four-foot craft. sup- 
plies yachts, seaplanes, and motorboats 
with fuel and lubricating oil at Chicago. 
‘The marine service station carries a total 
‘of 5,000 gallons of fuel, including high- 
compression and ordinary gasoline and 
Diesel oil in its tanks, 

Fuel and lubricants can be delivered to 
boats thirty-five feet away by pumping 
them through hoses in which there are no 
couplings. This gas station is designed as 
‘a substitute for the nonfireproof wooden 
tank barges generally used throughout 
United States waterways. 


‘TROUT JUMPS THROUGH 
HOOP TO GET FOOD 


‘Alter doing bis 
fick thin trout 
sige for ts food 


phs 
back it up. A resident of that city, who 
had placed a trout in a public fountain, 
trained it to jump through a hoop when it 
was hungry, ‘Then it would flop up on the 
edge of the pool for its reward, as shown 
in the photograph above. 

When the trout, was first placed in the 


fountain it was only three inches long, but 
it grew rapidly under the daily care of its 
Keeper. “Soon it would leap out of the 
water for apiece of liver suspended within 
a hoop held close to the surface. Eventu- 
ally the fish learned to jump through the 
bare hoop, and then swim to the edge of 
the fountain for food. 

‘Stories of trained fish that flocked to 
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BOAT SERVES GAS TO HARBOR CRAFT 


be fed when the shadow of their trainer 
fell on the water and of those that came in 
response to vibration set up in the pool 
nae common, bt hi on of the Ent 
to be sustained wi ographs of tI 
fish doing their tricks. 


MAY CHANGE HEIGHT OF 
KITCHEN APPLIANCES 


‘Tamon-mape kitchens, fitted to the 
housewife’s stature, will be a feature of 
‘model homes soon, if plans made at the 
Women's Art and Industries exhibition 
cently are accepted by manufacturers of 
itchen appliances. Dr. Lillian G. Gilbreth 
‘measured 5,000 women, the measurements 
being taken to show height from elbows 
to floor, height of the worker, and arm 
reach, These will be used in building sinks, 
stoves, cabinets, worktables, and other 
kitchen appliances and furniture. 


ANIMALS IN PARIS GET 
EXPERT SURGICAL AID 


Paxisiax animals, pets and those that 
live in the 00, ow fceve expert eda 
attention at a’ completely-equipped veter- 
inary hospital. ‘The physician in attend- 
ance at this institution has performed many 
Aelicate operations on animals at the 200. 
‘Among the patients he his treated are a 
pelican, a parrakeet, a small African mon- 
Key, and 2 cormorant. 
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ADJUSTABLE PLATFORMS 
HELP MOVIE SHOTS 


Mono pictures from, unusual angles 
may now be taken easily by an apparatus 
recently’ perfected in Hollywood” Calif. 
Microphones, cameras, and. directors 
mounted on platforms can be. raised, 
lowered, or swung from side to side in a 
few seconds by its hydraulic lift, taking 
shots from any desired angle, 
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New Fishing Boat Sucks in Catch through Huge Pipes 


aca ne 


‘Ture fish you serve at your dinner table 
‘may some day be pumped out of the sea 
by a new type of fishing boat owned by a 
firm in New York. The new fish dredge 
secures its catch by taking them in through 
‘openings in its bow, its principle of opera- 
tion being almost the same as that of a 
suction dredge, 

‘A twenty-four-inch pipe runs. through 
the boat's center from two submerged 
‘openings at the bows to an open end a 
few feet above the aterdecky which is 
surrounded by a net at that’ point. A 
centrifugal water pump squirts a high pres- 
sure stream of sea water into the pipe 
through a nozzle facing aft, and thus forces 
a large volume of water to flow in at the 
how, Fish can easily pass around the 
nozzle, as it is much smaller in diameter 


than the pipe itself. Atter passing through 
the pipe, sh and water are spilled out on 
the afterdeck, the water draining over- 


board through the netting. 
‘A portable netting at the bow acts as 
1a chute to guide fish into the intake open- 
ings. Few of the fish now caught for com- 
mercial purposes swim below thirty feet 
from the surface, so James F. Gill 


catching menhaden, or “mossbunkers, 
which are used for fertilizer and oil, It is 
planned later to use it for food fish 


ROBOT AT HELM ON OCEAN VOYAGE 


CxossinG the Pacific alone from Cali- 
fornia to Honolulu at forty miles an hour, 
ip mechanical pot iabing the eb 
while the owner sleeps, is the object for 
‘hich the ‘unusual craft shown below is 
intended, William Burgess, California 
aviator, who designed and built the boat, 
estimates that it will take him three and 
one half days to make the voyage in this 
little boat, which is built entirely of air- 
plane plywood. 

For the past sixteen months he has 
Yorke on it, and hopes to have it ready 
for its long ocean voyage by spring. 

"The twenty-one-foot boat is forty-four 
finches actoss the beam and has a thit 


inch draft. The rudder, as can be seen, 
is similar to that of an airplane, and is 
so attached that two thirds of it stands 
‘out_of water. 

‘The total distance from Santa Monica 
Bay to Honolulu is 2.227 miles, and if 
Burgess maintains his estimated speed of 
forty, miles an hour he would make the 
trip in less than sixty hours. Running 
time, however, will be reduced during his 
rest periods during the trip. 


will ty for 


GLOVE COMPARTMENTS 
SET IN DASHBOARD 


A ctove compartment at each end of 
the instrument board is an unusual refine- 
ment of a luxurious new motor car, In 
these compartments driving gloves can be 
kept so that they are always handy and 
their loss, when not in use, is unlikely. 
The compartments also may be used to 
hold any ‘small personal articles, such as 
Cigarettes or vanity case, while driving. A 
carefully fitting door does not mar the 
appearance of the dashboard. 
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FINDS CURATIVE RAYS 
IN HOUSEHOLD LAMP 


Neanty every child has placed a lighted 
flashlight in,his mouth, and, watched. the 
low shine through his cheek. ‘The other 
day cenit did the same thing in onder 
toléarn new facts about lamps. As a result, 
the was able to tell medical men that an 
‘ordinary household electric bulb gives off 
invisible, curative rays that penetrate 
hhuman flesh. 

Special medical lamps are designed to 
treat certain cases of heumatism, sinus 
infections, and other ailments benefited 
by heat, by a method popularly known as 
“baking. 

Dr. C. Hawley Cartwright, a research 
fellow at the California Institite of Tech 
nology, undertook to find out, with him- 
self as the subject of his experiments, 
What kind of rays best penetrate human 

jesh. 

For in experimental area, Cartwright 
chose his own cheek. He allowed light 
{o pass through it, first from a small incan- 
descent bulb in bis mouth, and then with 
the light of a $00-watt lamp reftected in a 
mirror held in his teeth, Meanwhile he 
observed the strength of the diferent types 
of rays after they had emerged with a sen- 
sitive thermocouple, an instrument be had 
designed to measure the heat from dis- 
tant stars, 

“Long-wave” rays, the invisible variety 
known as “infra-red” or “black light,” pen 
trated well. One of the shorter mem 
of the infra-red group came through best. 

Dr. Cartwright found that a lamp for 
heat {reatment could use an ordinary lamp 
bulb. Tt should be covered, however, with 
a glass filter capable of removing visible 
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LOOKS LIKE A MONSTER 
BUT IS KITE-BALLOON 


Resestmuiyc some strange 
monster, i 


maneuvers of the British 
arnyy at Wilshire, England, 
ha 
fact that, while itis allowed 
1 tise, "it is never free, 
remaining moored to. the 
‘round at all times. 
Such balloons 
are used by military men for 


observing the effect of artillery 
fire on distant points that cannot 
be seen from gun positions on 


the ground. They were first 
brought into use in actual war 
fare during the American Civil 
War, and were then 
of the spherical type. 
Count Zeppelin. inver 
tor of the rigid dirig- 
ible, obtained his first 
ballooning experience 
with them during that 
war in, this country. 

The bulges that give the bal- 
Joon its odd look are stabilizers, 

Keep the craft on an even 
vel in the ait. 


Ad 


_a7 
Pease | 
“a \ 
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GIANT CHECKERS NEW OUTDOOR GAME 


Giaxt checkers, recently demonstrated, 
in New York City, may rival midget golf 
in popularity. The game is played on a 
board that measures twelve feet by twelve 
feet, each space being a foot square. The 
‘men, about eight or ten inches in diameter 
and ‘weighing several pounds, are fitted 
with a loop on their tops. Each player is 
given a ten-foot pole with a hook on its 
end with which to move the pieces over 
the board. 

Rules for the big game are the same as 
those used for the indoor game played 
with small equipment. The large game 


Giantehechersbe- 
New Vork hotel 


furnishes the players with exercise, as they 
have to move about, stoop, and’ lift the 
men to new positions, The picture shows 
the first game being played on the roof of 
a New York hotel before interested spec- 
{ators 

The new game may be played indoors 
or outdoors, wherever and whenever space 
for weather permit. The board is made 
in hinged sections so that it may be folded 
up for transportation. Deck chairs form 
part of the equipment for this game s0 
that players sit down when pondering their 
neat move 
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AMERICA’S LAMPS EQUAL TINY SUN 


How well men rival Nature at produc~ 
ing light fs shown in a recent comparison 
by Dr, Samuel G. Hibben, of the Westing- 
house Lamp Company. 

Tf all the electric lamps in use through- 
‘out the United States could be brought 
together, he declares, they would illumi- 
nate an area of about one square mile as 
brightly as sunshine. This area, for exam- 
ple, might take in Niagara Falls and a small 
Amount of neighboring land, incl 
International Bridge, as shown inthe 
‘accompanying sketch, 


‘Taking the moon's rays as a standard, 
man does better by comparison. The same 
lamps could illuminate 400,600 square 
miles, an area including all of f 
land, the Middle Atlantic States, and sev- 
eral South Atlantic and Central States, 

To light the entire earth with the bril- 
liance of sunlight, it would be necessary 
to use about twelve and a half lamps over 
each square foot of surface, But at pres- 
ent with lamps only about fifty percent 
efficient, actually twice as many bulbs as 
stated above would be needed. 


WORLD'S BIGGEST BELT 
WEIGHS 63,000 POUNDS 


A convevon belt, the largest of its kind 
ever made, was recently shipped to the 
Plant of a Michigan limestone and chem- 
ical company. It is fifty-four inches wide 
and one and three quarters of an inch 
thick. Because of its great size it was 


1 fa 


shipped in three sections, cach of which 
weighed 21,000 pounds, ‘making a total 
weight about equal to the capacity of the 
average freight car. 

This great belt will be used on a con- 
veyor that is 700 feet long. It will handle 
1,950 tons of limestone an hour. The pic- 
ture shows the belt sections being pre- 
pared for shipment. 


Piley-four inches wi 
foches thick, this Delt was 
ped te three 21,000-pound rolls 


os 


ADDS PORTABLE SAW TO 
HIS 2,000 INVENTIONS 


‘Tae man who probably has made more 
inventions than anyone else in the world, 
Ethan I, Dodds, Central Valley, N. Y., 
has a new one to his credit. ‘This time it 
is a new type of portable electric saw, 
with a narrow blade that shuttles back 
and forth in a one-inch stroke. Dodds 
‘expects the saw to be a boon to carpenters, 
since it will cut four-inch lumber, weighs 


Ethan , Dod 
‘onstrate the 


al Vatley, 
feat of his 2,00 Taventbon, 


nly fourteen pounds, and can be carried 
jn.a tool kit. Other models are adapted to 
tasks of differing size, 

‘AL fifty-one, Dodds has more than 2,000 
patents, a greater number even than those 
‘of Edison. His inventions fill eight large 
yolumes*on the shelves of the Patent 
Ofice at Washington, D.C 


THIS CLIP MAKES SHADE 

FIT ANY TABLE LAMP 

STANDARD shades fitted with a. screw 
thread for bridge lamps will not fit over 
the bulb of a standard table lamp, as 
‘many a houscholder has discovered to his 
sorrow. Consequently, an eastern inven- 
tor devised this ingenious adapter, which 
converts a threaded lamp shade into one 
Of he lb Pe comico i 

sive. and inconspicuous, it dou- 

bles the wscfulness of 2 favorite shade, 
‘The adapter is attached in a moment to 
any ten- of twelve-inch shade, 


MACHINE DIGS 
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TRENCH, LAYS CABLE 


A trench is du and the cable Iaid and 
Covered in ene operation by this device 


A steaxct-Looxrxe train of machinery 
was used by a telephone company’ in 
i the ot for speeding up its 
cable-layin ations by excavating a 
trench and k able in it at 


tion, A truck towed a Iramewo 
carried a large cable reel at on 
this in (urn drew an excavator 


As the apparatus moved. f 


excavator dug a furrow in the earth and 
the cable was paid out from the reel 
hrough a tube by the forwand motion of 
the machinery, No manual attention w 


required in laying the cable beyond guid- 
ing the apparatus and regulating the depth 
of trench dug by the excavator. Reference 
to the photograph above will help make 
the operation «lear. 

"The entire process from start to finish 
is automatic, as in addition to digging the 
trench and’ laying the cable, a drag 


attached 10 the rear of the plow turned 
the dirt back into the trench, thus com- 
pletely filling it and thoroughly covering 


the a 


le that had been laid in place, 


TOE AND HEEL GUARD 
PROTECTS STOCKING 


A sew stocking protector resembles a 
soft bedroom slipper. Fitting over the 
foot, it provides a covering at heels and 
toes, Since it is soft and flexible, the 
‘wearer experiences no discomfort from its 
use, In winter it gives added protection 
against cold. 


EROS VISITS THE EARTH 


‘Ture asteroid Eros, which next to the 
moon is earth's nearest neighbor in the 
hheavens, is now closer to us than it has 
been for the last thirty years. But th's 


asteroid, or tiny planet, is still about 
13,500,000 miles away and cannot be seen 
bythe unaided eye. Eros. was discovered 


‘August 14, 1899, and it is probably not 
‘more than twenty miles in diameter. 
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HEAT RESISTING GLASS 
MADE FOR AIR BEACON 


SrvctaL heat resisting glass has been 
designed to stand up under the extreme 
temperature of a giant rotating aerial 
beacon. ‘The dome-shaped cover of this 
huge light of 1,075,000 candlepower is s0 
large that a. woman can easily get her head 
and. shoulders it. In shape it 
resembles the bell glasses used to cover 
‘wax flowers in parlors of the nineties, It 
Will be used to protect the moving parts 
of great air beacons. 


CAN RAISE BED OF ONE-MAN TRUCK 


Loabix and unloading freight cars and 

ing material around factories and 
jouses has been simplified by a one 
‘man truck with an elevating platiorm. A 
power hoist raises it to a height of ten 
feet from the floor so thai it can be 


loaded directly from high places such as 
railway cars or stockroom racks 
‘When loads are carried through a ware~ 


hhouse the platform is lowered) to a point 
a few feet from the floor. The hoist 
be operated either from the raised plat~ 


form or the driver's position. ‘The track 
gets through narrow passages ai und 
sharp turns easily because 

of its short. wheelbase. 


PAINT DRIES 
LIKE LACQUER 


A atxstomt may are 
rive soon after a house is 
painted, yet it will not 
harm the surface of a paint 
recently placed on the 

y an Eastern 


ta developed by labor 
til, developed by iabors- 
tory research, is the base 


of the new paint. It is 
adaptable for interior or 
exterior use and can be 
applied with either paint- 
‘brush or spray-gun. 


Jasoany, 1931 


LONDON STREET POST 
CALLS POLICEMAN 


Here is a new type of “alarm post” 
now being tried out in the streets of 
London. When headquarters wants (o get 
fn touch with the policeman on the beat, 
a blue light flashes and a bell rings con 
tinuously until the officer gets in touch by 
phone, ‘The use of a bell signal in addi- 


RAISED TRACK SECTION IS BRIDGE 


A cuoss-oven table between two freight 
platforms—a bridge in the “raised” posi- 
tion and part of two railway tracks when 
lowered—was recently designed by an 
Mlinois engineering firm, It is elevated 
by four electrically-driven screws, 

‘The picture shows a train of trucks 
being operated over the ridge when 
was raised, When 
lowered, freight cars 
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USE TOWER TO FIGHT DATE BREST 


Govexsatexr inspectors recently solved 
the problem of hunting for insect pests in | 


the top of California and Arizona date 
trees by building a unique motorized tower. 
‘Mounted on the chassis of am auto truck, 

its adjustable platform can be raised to 

fny height from fifteen to thirty. fect. 
Inspectors standing atop it can then search | 
for traces of the *Parlatoria date sca 
a tiny pest no larger than the head ofa | 
pin, which has been ruinous to the date 
Erop the past few seasons. 

‘The truck backs up near the date palm 
to be examined. ‘The tower, which has 
heen carried in posit 
raised upright ‘with the aid of pulley 
‘Then winches move the platform, like an 
elevator, 0 the proper height 


platform teow which i 
Epectors search Yor seale, 


tion to a flashing light is a novel improve- 
ment on the system in use in New York 
and other American cities where only the 
flashing light is employed to attract the 
aitention of a near-by patrolman. 


pass over it on both tracks. Use of this 
“bridge” has made it unnecessary for 
freight-loaded trucks to travel the entire 
length of freight stations in order to cross 
from one platform to another. 


TIDES FILL TANKS TO 
OPERATE TURBINES 


Ar avosaovrs, England, where the 
tide rises and falls thirty feet, a British 
inventor recently built a strange power 
plant to harness the sea, When the tide 
rises, it captures sea water in tanks and 
holds it until the tide falls. Before the 
‘water can get back to the sea it must drop 
through a shaft and run a turbine con- 
nected to an electric generator. In this way 
the designer of the experimental plant, 
Paul Shishkoff, obtains from fifty to 250 
horsepower free, according to the state 
of the tide. 


A section of track i 
‘aised to make 2 bridge 
‘oon which trucks cross, 


PORTABLE X-RAY RUN 
BY ENGINE IN AUTO 


Wates a physician races to the scene of 
a road accident where facilities for a 
thorough medical examination are_ not 
available near by, a new portable X-ray 
outfit enables him, to learn at once the 
extent of a patient’s inju 

‘A rear wheel of his car, jacked up, fur- 
nishes power, when the engine is going, to 
run its electric generator. Five minutes 
after his arrival, he is Feady to check up 
on broken bones with his handy outfit, 


MIDGET GOLF SCORER 
CLAMPS TO CLUB SHAFT 


Latest of the inventions which minia- 
ture golf has brought with it is this handy 
scorer, which ends disputes about the 
number of strokes a player has taken and 
saves the trouble of keeping a penciled 
score card. ‘The device is attached to the 
handle of the golf club and after each 
stroke the player presses a small button 
‘on the scorer. Within the device is a small 
card to carry a full record of eighteen 
holes, and each stroke is punched on the 
card Under the proper hole. After a round, 
the card gives a compiete record of 
the player's score—provided the player 
remembered to punch for each stroke. 
Tt does not interfere with the use of the 
club, since it is only two and a half inches 
in diameter and weighs three ounces. 
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STUDIES SICK CELL IN RABBIT’S EAR 


tuberculosis. He developed the method 
in collaboration with his wife, 

Hitherto it has been necessary to remove 
anything as small as a body cell and place 
it on a glass slide to see it under a micro- 
scope. Now, however, Dr, Clark can train 
his microscope on a rabbit's ear and watch 
the growth of bone cells which he trans- 
planted there.. Eventually he hopes to 
‘observe human cells in the same way, and 
he proposes to use one of his own hands 
for the experiment 


Warcase the growth of 
microscopic. body’ cells. on 
2 living animal is the feat 
of Dr. Eliot R. Clark, 
University of Pennsylvania 
anatomist. He recently pro- 
vided a rabbit with a trans 

parent, double-walled win- 
dow ia its ear s0 that he 
right study the cells that 
grew in a space only two 
thousandths of an inch thick 
between a wall of glass on 
one side and a thin sheet of 
mica on the other. This 


SAFETY CAGE FOR BIRDS 


Canary birds now 
with oxygen 


method enables him to study 
the abnormal behavior of 
cells 


save cages equipped 


due to cancer and for use in British mines, 


Miners keep one or 
i ore canaries near them 
while at work to detect 
poisonous gases, The 
birds succumb at the 
first hint of gas and 
then an alarm is given 
by a man who watches 
the birds. Now the 


are fitted with 
so. the 
Hs can be revived, 


————| 
3 Pennayivent 


Wich Bs win 


REVIEW DIVERS BEFORE A PLUNGE 


StRANoEST of 
sights in the Ger- 
mannavyisa group 
of apprentice div- 
ers clad in their 
srotesque helmets 
fon review before a 
dive. This unusual 

picture shows 

them receiv- 

ingfinal nstruc- 

tions before go~ 
ing under water. 
Since a policy 
of the new 
German navy 


requires 


in each torpedo 
boat a bage 
is undergoing training 
at the naval base in 
Kiel. Each member of 
the ‘class is given a 
bronze medal on com- 
pleting the course, 


feview belore tokio 


‘he water on a decpraca training plunge, 
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Wings on Skis Add New Glamour to Winter Sport 


auily for 
Gt feat down the aide of the Alps. 


ers, looking for something 
ne 1 1, may ling wih 
joseph Krupka, Viennese date. 
fecently showed how it could be done. 
Whizzing down the side of a glacier in 
the Austrian Alps he reached express-train 
speed. Then he tilted aluminum wings 
of his own design, and for hundreds of 
feet soared over the snowy tracks, land- 
ing near the foot of the slope. 

‘Never a tame sport, skiing hecomes dou- 
by thrilling when it takes to the ai, as the 
wings greatly increase the distance a skier 
fan jump, 

‘The wings support the body, through 
harness resembling a corset. Webbing is 
Strapped around the ski-lyer's waist, while 
straps pass between his legs and buckle 
to prevent the wings from pulling the 
hhamess off him. Krupka steers himself in 
flight by movements of the body 


GLASS MAY BEAT SLATE 
AS SCHOOL BLACKBOARD 


Ermer glass or porcelain, instead of 
slate, may be the future material preferred 
for school blackboards. A new method 
of making glass blackboards overcomes 
previous objections to this material. The 
lass is hardened by addition of a min- 
eral called black chromite, which prevents 
it from wearing smooth’ and gives ita 
sufficiently rough surface to. facilitate 
writing with chalk, Colored blackboards 
of porcelain are a recent innovation, latest 
development in the enameling industry 
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BEETLES IMPORTED TO KILL WEEDS 


Ixsecrs, imported by the thousands, 
now devout the prickly pear cactus in Aus” 
tralia, This novel step was taken after 
the weed had turned sixty million acres 
into a jungle, and was spreading at the 
rate of a million acres a year. Longicorn 
beetles and other insect enemies of the 
cactus released in the fields are expected 
to wipe out the pest 

Weed control by insects is new, but 
already successful in other lands, Insects 
from Mexico conquered the lantana, a 
weed infesting Hawaii sugar plantations, 


STEAM CRANE RUN WITH 
NO FIRE UNDER BOILER 


A staat crane without a fire under its 
boiler was usedl on a construction job in 
fan Oklahoma refinery the other day. Gas- 
line fumes about the plant made the use 
of fire impossible, so the erane’s engines 
‘were run with steam supplied by a line 
from the refinery's boiler house. Con- 
struction of new storage tanks ina nar 
row space between two buildings necessi- 
tated use of the crane, 


WORK FOR CENTURIES TO 
GET MODERN GOLDFISH 


Exveniatents made by Chinese goldfish 
breeders during the last nine centuries 
have paralleled the work of modem biolo- 
es, according to a report of the Fed 


Goldfish were first 
Europe about two centur 
covery of America. 

‘The Chinese have brought the goldfish 
to its present high state of domesticity by 
their knowledge of the art of interbreed- 
ing. All the present varieties of this deco- 
rative household pet owe their existence 
to Chinese skill and industry in this art 

In China goldfish are always kept in 
garden ponds or porcelain bowls, 


PUSH BUTTONS STEER NEW CRUISER 


‘A New German light eruiser, the Karls- 
ruke, has attracted much aitention in 
naval circles because of the unusual fea- 
tures of her design. Her steering gear is of 
electrical type, no wheel being used to 
keep the vessel on her course, The helms- 
man guides her by'two push buttons, one 
to work the rudder to port and the other 
to work it to starboard, oF left and right 
as steering orders are given in the German 
navy. 

In the event of war, the ship can be 
used as a mine-layer, having been given 
an odd-looking stern and an unusually 
clear afterdeck to facilitate the handling 
and dropping of mines. She is equipped 
with gyrocompasss, having one “maser” 
compass and twelve “repeaters.” 
new and up-to-date Karlsruke is named 
for a German light cruiser that was lost 
during the World War. 
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MIDGET GOLF TO GET STEEL GREENS 


Jaswany, 1931 


may be pla 
as the result of an inv 
Smith, amateur gol 


He has invented a ne 


up of about 


and otber Mm: 


rial, cut up fine in imita 


grass. It is colored with 
increase its resemblance to 
the well-kept turf on greens of outdoor 
courses. The new grass, according to 
iis inventor, is the closest  imitatio 
natural grass yet found, 


RUN ELECTRIC PLANT AT 
200 POUNDS PRESSURE 


Grxexariye plants in the United States 
producing electricity commercially now 
Work under pressures as high a 

pounds per square inch. Such pressure 
have been developed in the search fo 


efficiency. The average steam loc 
today operates under pressures of 
two to three hundred pounds to the square 
inch. Pressure of 3,200 pounds per square 
inch’ equals by comparison the weight of 
a Taree locomotive on ene square foot of 
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BRITISH ARMY TANKS 
GET RADIO SETS 


ONE of the latest mili- 
tary developments of radio, 
according to British engi 
neers, is the installation of 
transmitting and_ receiving 
sets in army tanks, Portable 
sets are used, working on a 
wave length’ of seven to 
‘The aerial, 

welve feet high, isso thin that it 
is Invsble from shor distance. A spe- 
cial mo 
the delicate apparatus to withstand the 
jolting it was subjected to in the course 
ofa cross-country journey. 

‘This equipment proved of great value 
tank operations, a fleet commander 
cing always within touch of each unit in 
his corps. 


r 


FIRST COLOR PICTURES 
TAKEN FROM THE AIR 


Caxtira men recently made the world’s 
first acrial color photographs. 
snapped the National Ca 

ton, D. C.; the Statue of Liberty, ‘n New 
York harbor; and scenes along the Atlan- 
tic coast in their natural colors. ‘The pic- 
tures were taken from the U.S, Navy's 
all-metal blimp Z3C-2 and the Goodyear 
Zeppelin dirigible Mayflower. Dirigibles 


‘This recently invented pump, 10 
‘be used in deep il wells, ts 6S 
Feet long and is powered with 
fifty onerhalt- horsepower motors, 
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Below, British radiow 
Show. 


were used for this work in preference to 
Airplanes since their slower motion pre- 
vented blurring of the pictures. Even 
then, the color pictures were made posi 

ya newly-perfected process of 
Color plotoprapty, alag highapeed pies 
that, permitted snapshots as rapid as 
1/35th of a second. 

Natural-color aetial photographs may 
become important both to highway and 
military engineers, as their color aids map 
makers, It is believed by army men that 
they would be particularly valuable in 
‘mapping an enemy's country. 


FIFTY MOTORS OPERATE 
DEEP OIL WELL PUMP 


Rassxe oil from wells too deep forthe 
‘operation of existing pumping machinery 
‘may soon be accomplished by a new 
well rotary oil pump recently developed 
in San Francisco. It is driven by a series 
‘of one-half-hersepower motors mounted 
3 vertical spindle let down into the 
well, “On the sixty-three-foot working 
model, fifty such motors were used, It is 
claimed that the device, lowered to the 
bottom of the deepest’ well inside the 
regular eight-inch casing, will raise the 
cil to the surface. The mimber of motors 
which are needed to bring up 
the ol varies with the dep 
of the well 


n 


ELECTRIC FURNACE NOW 
HEATS BUILDING RIVETS 


Coxt-nurxine 
ive way to ele, 
c 


forges may soon 
rivet heaters recently 
developed igo. The new furnace 

said to bring rivets to an even, uniform 
hheat more quickly and economically than 
{is possible with coal furnaces, where the 
heating of rivets depends on the judgment 
‘of the men working them, ‘They will also 
largely eliminate the fire hazard alway's 
resent where there are open coal fires 


PUMP IN BIKE SADDLE 
INFLATES TIRES 


By worktxe the saddle up and down, 
Hao a ace abo baled ws 
a new built-in pump just developed in 
England. The cylinder of the pump is 
part of the wheel's frame, being placed 
just forward of the post that supports the 
saddle, as shown in the photo al 
A clamp on front or rear fork locks 
either wheel with its air valve in position 
to be reached by the discharge tube fram 
the pump. Pumping up tires by this 
method is easier than it is with the old- 
style plunger pumps. Either tire can be 
pumped up as desired and when the pump 
is not in use, the saddle clamps fast in 
position for the rider. 


n 


SKIRT OF BATHING SUIT 
IS LIFE PRESERVER 


A Noven dress for water sports resem 
bles a huge wine glass in shape. It is 
secured about the wearet’s waist and 
flares upward around the body. When the 
‘wearer gets into water that is over her 
depth she has only to tum upward the 

xible hoop-braced skirt as shown in the 
lustration above keeping her arms inside 
it, in order to float. 

‘The fabric is rubberized to. make it 
waterproof. With the aid of this unusual 
costume, a swimmer can apply make-up 
while eating, protected from the waves 
and hidden from view of spectators 


DYNAMITE CHIMNEY NEAR CAPITOL 


one was injured, for © 
were stopped. whil 
before the automobile was struck. 
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FILM SHOWS CAR HIT BY TRAIN 


Josvany, 1931 


i ready t0 make the sound fm of 
crauh of engine and car, The film it 
{ised in California's. safety ‘program. 


Below, he thrilling spectacle of the 


and engine 


the driver escaped 


NEW TENNIS RACKET IS 
MADE IN TWO PARTS 


A vensts racket that can be taken 


A two-wwxonep-roor apart and packed in a suitcase has been 
chimney was recently de- invented in England and has proved a 
stroyed by dynamite in great convenience for vacationists and 
Washington, D.C.,as part others who carry tennis equipment with 
of a program for beauti- them when they travel. 

fying the surroundings of ‘The head of the new racket screws into 
the United States Capitol, the handle at the throat. It is locked in 
‘This project involves the place by a special device that prevents it 
expenditure of millions of from loosening while in use. When it is 
Gollars for the destruction assembled and ready for play, it looks 
of old buildings, the con- like any standard racket, the joint being 
struction of new ones, the Practically invisible, 

laying out of parks,’ and 

the improvement of Gov- 


ity. 
Removing tall chimneys 
with dynamite is now an 


exact science. Charges 
can be placed so that the 
structure will fall exactly 
where it is wanted, with- 
‘out the assistance of guy 
ropes or pulling appara 
tus and without any chance 


‘Thi ene 


Photoernk hows.a chinsey i, Washington, 
‘D.C, just as & charge of dynamite sent ie éraah 


of the falling bricks dam- 
aging other property inthe tere is something new 
neighborhood. ‘he detachable neodl 
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Ar tite National Physical Laboratories 
in Teddington, England, British naval 
architects are preparing designs for super- 
Tiners with whi hope to wrest the 
speed record of the Atlantic from Ge 
many’s express 

men, Scale models, 
resent in weight and 


ships, are towed through 
ff the proposed ships’ upper 
‘also made and tried onthe 


SUSPENDERS KEEP SHIRT 
DOWN, TROUSERS UP 


A xew device supports trousers and 
keeps shirts in place without belts or ordi- 
ary suspenders. Two small fastenings, 
known as “hip suspenders,” are attached 
inside the waistband of the trousers on 
either side. ‘They may be snapped or 
sewed in place. These are clipped to the 
shirt's side seam at any point to suit the 
wearer, the shirt then keeping the trousers 
up and the trousers keeping the shirt 
down. A comfortably loose belt may be 
‘wor for appearance’ sake. 

‘The fastenings, according to the maker, 
improve the wearer's appearance and 
comfort because they make his clothes fit 
better and are so small that he is uncon- 
scious of wearing them. 


ENGLAND SEEKS FAST SHIP DESIGN 


ture at the right, This shows the 


ip which, 
Bly means of 


‘ocean winds that part of the 
is above the water line 

information obtained here masts, funnels, 
ged and shaped 


a vessel al any required 


U. S. INFANTRY EQUIPPED 
WITH ELEVEN WEAPONS 


equipped. with 
The picture 


‘The figure on the left of the front Tine 
is firing a rifle, the man in the center is 
ready with the bayonet, and the man on 


NEW PROCESS GETS GAS 
FROM COAL INSTANTLY 


A riatesavixe method of making coal 
£45, or illuminating gas, has been devel- 
‘oped by Professor Alfred White, of the 

y of Michigan, Pulverized coal 
to retorts which have first 
Drought to a red h 
by-product of 
instantaneously produ 


the Fight is firing an aulomatic rifle, The 
man at the extreme left of the next rank 
towand the re 


is working a one-pounder 
is firing a pistol. 


non the 
ne gun. In 
1s firing 
a tank comes up at 
the right. To the right is a man firing a 
trench mortar, and the figure at extreme 
right is firing 2 c. 


| 


extreme right Is firis 
the rear rank the lef 
a smoke bomb, w 


a lengthy process, 
eal slowly 


Fee 


Eleven deadly weapons of warfare are carvied by the American doughboy and each of them from 
smoke bomb on the extreme lle ent the tank fo the tachine gun onthe igh ie shown above: 
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EINSTEIN STATUE AT CHURCH DOOR 


A stowe carving 
representing _Profes- 
sor Albert Einstein, 
world-famous _ scien: 
tist and mathemati- 
cian, forms part of the 
decoration over the 
main entrance to the 
new “Rockefeller Sky- 
scraper” hin 
New York City.. Pro- 
fessor Einstein is the 
| only man now living 
| who has been honored 
having his statue 

ced in the church, 
although there are s0 
many figures of fa- 
‘mous men of arts and 
sciences of past ages 
that eighty-five stone 
carvers worked three At door af the Roo 
years to finish them. Einstein, een 


oe Church, New 
dapper Ba 


DOORMAT WITH BASE 
IS EASILY CLEANED 


mat, for the running 
car, that lifts for cleaning, 
antity Of dirt has accumulated 
he hinged grate swings upward 
out of the way to 
allow its removal 
with a small broom, 
In ordinary use, 
stiff bristles: remove 
the dust from the 
user's shoes. The 
dirt seeps. between 
the grates of the 
metal frame into the 
base, Mats of the 
same new type are 
now available for 
Joorways of homes and of 
public buildings, where 
eit use should save time 
in cleaning and keep the 
floors free of dust 


BUOY IS LIFE-SAVER FOR 
SUBMARINE CREW 


A svoy large enough to contain one man 

‘was recently demonstrated as a submarine 
escape device by Captain Torruella, of 
the Spanish navy, at Cartagena, Spain. 
In the event of accident, a member of 
the crew climbs into it and it is ejected 
from the submarine by compressed air. 
Each man would have his own individual 
“life preserver.” 

‘The upper photo shows Captain Tor 
ruella emerging from his buoy, which has 
Just been secured by an attendant vessel 


ELECTRIC EYE AIDS MODERN TELL 


Kxockise an apple from a boy's head 
wih bow and arfow, rin the tamoxs an Tat a an ups 
William Tell scene, was a feat recently “ 
duplicated before Pacific Coast electrical 
men. S. M. Kintner, Westinghouse official, 
aimed an arrow con 
taining a fas 
the head of a dummy 
figure. The narrow 
beam fell upon a sen- 
sitive electric eye con- 
REVOLVES AUTO ENGINE  Cealed. in the figure. 
AS MECHANIC WORKS A relay clicked. ‘Then 
a ‘hidden trigger 
Wuten a mechanic is adjusting bearings flipped the apple from 
from beneath a car, it is a nuisance for the head of the 
him to crawl out and turn the motor over. dummy. 7 
‘An electrical device now does it for him. ‘The demonstration 
‘The mechanic slides under the car, ts was part of an exhi- 
with him a control switch on an extension bition on suggesting 
wire, A push on the button, and an elec- the possibilities of the 
tric motor turns the car's engine over. The photo-electric cell or 
device is useful also in grinding valves electric eye, which 
‘and loosening up a tight motor, then being operates devices in re- 
worked from alongside the car. sponse to light. 
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CHURCH HAS SOUNDPROOF 
ROOM FOR CHILDREN 


tion, ‘The rooms, shown in the u 


graph, is built’ in the rear wall of the 
church above th n and facing 
the pulpit. Its front is made of plate glass 
affording 4 view of the service, No sound 
made in it, however, can escape into. the 
church, s0 parents have no fear that their 
children will annoy the congregation, 
Occupants of the mothers’ room can 
hear services as well as see them because 


hymins, prayers, and sermons are brough 
to them by a loudspeaker connected with 
a microphone directly above the pulpit 
‘The microphone installed in the pulpit is 
shown in the Tower photograph 


SQUAD TAUGHT TO USE GAS MASKS 


Looxixe like members of some strange 
religious cult at their rites, the members 
of this German gas mask squad are being 
taught to breathe with their antigas con- 
trivances in place. The class is run by a 
large German gas works, 


‘The course, lasting two days, is taken 
advantage of by gas workers and firemen, 
Students are given instructions so they 
can recognize the scent of deadly fumes, 
and are shown how to detect those that 
have no odor. 


1s 


POCKET CHECK BOOK HAS 
PERMANENT BLOTTER 


Ixx blots on checks and stubs are 
avoided by a new blotter that is perma- 
nently attached to the binding of a pocket 
sized check book. 

‘When a check is written, the hinged 
blotter is folded beneath the last stub, 
and pressing it down blots the new one. 
‘Then the blotter is unfolded and used to 
blot half the check. Lastly the other 
half of the check is folded back upon the 
upper surface of the blotter and dried. 


FIND NEW YORK IS LOW 
AND NOT CONGESTED 


New York subway travelers and “cliff 
dwellers” may find it difficult to agree with, 
the result of a recent survey of their 
which was made by’ a regional planning 
commission. This body found that Ameri- 
«a's largest city is not the congested ce 
‘of population it is supposed to be and th: 
the average height of buildings on Man- 
hattan Island, in spite of towering sky 
scrapers, is but five stori 

It also found that only ‘se 
of one percent of all buildings 

jor apartments and hotels. anil 

eight percent of the buildings 
were one- and two-family dwellings, A 
great majority of 


comparatively low buildings, and’ nearl 
half of them live in houses that 
imple space about them for ight an the 
circulation of air 


PENCIL HOLDER SERVES 
AS LETTER OPENER 


Wares the hinged clip of a new style 
pencil is turned backward, it serves as a 
Jeiter opener. At other times it holds the 
pencil securely in the pocket, 

‘The combination pencil is standard 
pocket size, with eraser, compartment for 
extra leads, and adjustable lead, Its clip 
is so mounied that it permanentiy retains 
its tension. 


% 


First Make Your. 
House Livable 


VER since the first cave man got 
fa firm grip on the flowing locks 
Of his stubborn bride and dragged 
her into a near-by cave, people 

hhave been arguing about what constitutes 

fan ideal home, As an architect specializ~ 

‘homes, I have had a ringside seat 

fat many of these arguments. 

‘The difficulty seems to be that most 
people cannot realize that building a home 
flways is a matter of compromise. Both 
ihusband and wife inevitably have certain 
pet ideas even when they agree as to the 

ticular neighborhood in which the 

‘Ouse is to be built. Almost invariably 
the cost of the house must be held to some 
definite figure 

‘My job is, therefore, to design a house 
that will incorporate ‘as many of the 
desired features as is physically possible 
‘within the set price. Due attention must 
be given to what I call the hidden features 
ina house; that is, the details of construc~ 
tion which I, as an architect, know must 
bbe considered if the house is to be a satis- 


POPULAR SCIENCE’ MONTHLY Jaxvany, 1931 


The Architect Builds His Own Home—A Series 


| A Long Island Expect 
| Tells of the Dwelling He 
| Built and Offers Useful 
Hints to Home Makers 


By 
Hi. 'T. ASPINWALL 


factory home, Moreover, while consider- 
able latitude is possible inthe outside 
‘appearance of a house, it necessarily must 
tre in keeping with the general character 
of the neighborhood and the homes imme- 
diately’ surrounding ‘it 

‘A house becomes a home only if it 
the quality called livableness. It was with 
the intention of seeing how livable T could 
make a home that 1 set out to build the 
house pictured on these pages. While the 
particular price class into which my home 
fits may be either above or below your 
‘own requirements, the same principles are 
involved regardless of price. 


6 


BEFORE T describe the problems con- 
fronting an architect in building his 
‘own home, I want to say a few words as 
to the relative expense of buying a house 
already built as compared with a house 
built according to your own ideas as inter- 
preted by a good architect. When you 
buy a house the job is finished when the 
sale contract is closed, 

Unfortunately many people do not real- 
ize that the job of building a house, as far 
as the prospective owner is concerned, 
also should be closed when the plans are 
approved and the building contracts are 
Jet. In such cases it costs no more to 
build a house than to buy one, and in addi- 
tion if you build a house you get one that 
‘exactly’ suits your own requirements. 

However, if you or your wife insist on 
making extensive changes in the plans 


“This freproct door opens from the lower ball ‘ 
TRRSS etic rwotargunges seen beyond. after construction is started, the cost of 
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the house is bound to run above the caleu- 
lated figure, My neighbor solved that 
problem so thoroughly that his house cost 
him only $40 more than estimated. He 
simply remained away from the job until 
the house was finished! 

The first job in designing my own home, 
‘or any other home for that matter, is to 
figure out what general type of floor plan 
will best fit into the shape of the lot and 
also meet the property restrictions, Here 
1 encountered a problem somewhat ov 
of the ordinary 

‘To begin with, the lot on which 
T wished to build. was shaped like 
a section of pie, the straight sides 
meastiring 116 and 
160 feet. The prop 
erty restriction "was 
such that the house 


point approach nearct AN 
Than twentystive fect 


side of 


T finally decided 
the L-shape arrange 
ment shown in the 
plans, ‘This gave me 


plenty of room to construct a house 
the interior accommodations I desired, 
‘There are, of course, many good types 
of house foundations and a choice between 
them depends on conditions in the local 
material market and the nature of the 
ground on which your house is to be built 
I decided on a poured concrete founda- 
tion incorporating the walls between the 
different parts of the cellar and the foun 

dation as a single solid unit 
As you will note from the plans, the 
of actual excavation is small in 


proportion to the size of the house, and 
yet there is ample cellar space for the 
boiler room and laundry. ‘The two-car 
garage is provided for on the first floor, 


nection with thie 
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REST FOR TEA BAG. 
Clipped to 


New Inventions 


Designed to Help 


‘| Busy Housewife 


aa 


sen the fonater is filed, clectrity heats it 
‘ind, turned by hand, the Beas fs roasted evenly 
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E POR ELECTRIC 1RON. 


bie without 
PUTS CAP RACK ON ROTTLE. 
When you want to reaeal t Dott 


PIRE SCREEN ROLLS UP. 1 
ide 


Geer vim of pot of boiling water. 
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> peaking before an educational 

conference recently, declared that “the people of Amer- 

ica are lacking in social intelligence, We are too mechan- 

fcal. What we need is mote of the human touch.” He enlarged 

con this theme in a scathing denunciation of modem science, 
modern machinery, and modern methods. 

‘Such talk gives us a severe pain in the neck. Does the rev- 
cerend doctor really believe we have lost the human touch and 
become too mechanical because we no longer have to labor 
from dawn till dark for the bare necessities of life as our fore- 
fathers did? Does he believe the human touch is missing 
because we have good light to read by at night instead of ruin- 
ing ur eyes under a dripping candle as they did in the dear 

ted days? 

es he feel that we are becoming too mechanical because 
our homes are now adequately heated and we no longer have to 
0 to bed to keep warm? Is he sure that we are being debuman- 
ized by the varied food supply science has made available 
throughout the year? Does he want us to go back to the vege- 
tableless winter diet of our ancestors? 

Would he relish wading in ankle deep mud and making only 
two trips to town each year as was the common lot of many a 
farmer before science gave us good roads and automobiles to 
Grive on them? Can the reverend gentleman point to anything 
in the past that ever brought such an intimate, personal, human 
touch into the home as has the radio? 

In short, does this clergyman really want to go back to the 
days when pestilence decimated the population at frequent inter~ 
vals because there was no modem scientific medical knowledge 
=o the days when people were bled for almost every disease 
and the only anesthesia was a stiff drink of whisky or a crack 
‘on the head? 

Truly, there are none so blind as those who will not see! 


Science Needs Amateurs 


real thrill out of the article on page fifty-six 

ateur's marvelous success in. compound- 
ing and using “plant pills” in his home garden. Possibly this 
article will prove tantalizing to many readers because it tells 
30 much and reveals so little, but we are entirely sympathetic 
‘with Mr, Patterson in his refusal to divulge his formulas. He 
hhas made what may prove a discovery of great commercial 
value. He made it independently and through his own efforts. 
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Ii any rewards are to come from it, they are his; and he is well 
‘within his rights in protecting the secret of his “pills.” 

What Mr. Patterson has done should supply inspiration to 
other readers of this magazine. He has demonstrated that the 
key to the secret of “plant pills” is written in language anyone 
Ses pen Deka a rae oa 

fe has proved conclusively that an of layman, without 
special. (raining or special knowledge, can perform important 
scientific work—if he will devote to the task the effort and the 
time necessary. 

“There is nothing that we can see to prevent any other reader 
from doing exactly what Mr. Patterson has done, not only in 
the field of horticulture but in the hundred and one other 
branches of science that are discussed every month in PorvLaR 
Sciexce Moxtitty. For Mr. Patterson not only demonstrates 
that the important work still to be done in science need not, be 
left to the college professor and professional research man, but 
presents a method of procedure that can be expressed in three 
words: Think. Study. Work. 


Fighting by Proxy 


WS SEARE in ancient times, when husky gentlemen wal- 
loped each other with maces, broadswords, and the like, 
had some element of glamour and romance, It appealed to the 
combative instinct rooted deep in the human brain. 

"That same urge to take part in or witness a personal combat 
is, of course, responsible for the popularity of all modern sports 
ranging from boxing through football to tennis or golf, 

lodern warfare, while replete with individual acts of bravery, 

in the main, almost totaly lacking in the glamour and romance 
‘of ancient conflict. How can you feel a thrill along the com- 
tative nerves in a war where you virtually never se the enemy? 

This business of divesting warfare of every vestige of per- 
sonal combat is going on apace. The article on airplane carriers 
‘on page thirty-six is an indication of what is happening, Such 
vessels might, conceivably, attack an opposing fleet when the 
latter was still far beyond’ the curve of the horizon, The indi- 
vidual aviators would get a thrill out of it but the crew of the 
ship might just as well be home listening to the radio, 

‘Toe nex logical development is robot control of the individe 
val planes which would eliminate the aviators, After that, 
naturally, would follow robot management of the airplane car 
tier itself. With complete remote control of each individual 
fighting machine and plenty of robot soldiers to dig trenches and 
wallow in the mud of land operations, modem warfare 
even become a game, played on an electrical control board! 


Hard on the Patient 


\TTEMPTING to attain perfect health by the aid of some 
queer fad occupies the attention of countless numbers of 
people. It is fortunate, therefore, that a large number of health 
fads, unless catried to ridiculous extremes, are virtually harmless 
“There was, for example, the recent craze for orange juice, 
Overzealous faddists claimed that a diet, of virtually nothing 
but orange juice would cure nearly every bodily ill. Tt died out 
after awhile because the orange juice swiggers found they were 
starving to death. 

‘ow the orange is one of our most valuable fruits, Aside 
from its delicious flavor, it has a proven ability to correct ovet- 
acidity of the digestive system. It is, therefore, quite logical 
to include a liberal amount of orange juice in the’diet of a per- 
son inclined toward acidosis. But that doesn’t make it a cure-all, 

‘The same silly exaggeration of the importance of other dietary 
and medical treatment ideas has, at times, afflicted even the 
members of the medical profession, who should know better. 

‘There was a time when it was quite the thing to chop out a 
person's appendix whether or not the doctor knew the real cause 
of his iliness. Many perfectly sound and normal appendices 
Were removed that never should have been touched. 

4 Stcordng to Dr. Bilings, profesor emeritus at the Univer 
sity of Chicago, the sume thing is now happening to people's 
teeth and tonsils aananeeins 

‘Speaking before the New York Academy of Medicine recently, 
De. Billings said: “I regret (o say that too often, through super: 
ficial examination, failure to apply rational principles, and poor 
judgment, a patient's teeth or tonsils are needlessly sacrificed.” 

All of which proves that doctors are merely human, like the 
rest of us. The only difference is that when we follow a health 
fad, we, ourselves, suffer. When the doctor does it, we get it 
in the neck—or rather the tonsils. 
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UST when everyone was beginning 
‘to believe that radio sets had about 
reached perfection and no major 
improvements or changes might be 

expected, along came a new idea. This 
time it was the so-called mantelpiece or 
clock type radio, Hundreds of thousands 
of these midget sets will be made and 
sold this season. 

In one way this new development is 
unique, All former major changes in 
radio receivers have heen made with 
improved operating characteristics as the 
objective. ‘The new small sets, on the 
contrary, have been designed with size 
and low selling price as the chief consid- 
erations. As a class they are not equal to 
their larger brothers for sensitiveness, 
selectivity, or tone quality. 

Fortunately, however, the sacrifices that, 
hhave been made in these qualities are not 
great. 

The sensitiveness of a radio receiver 
governs both its ability to bring in distant 

ns under normal conditions and its 
lity to bring in the weaker local sta- 
tions when conditions are exceptionally 
unfavorable. In sensitiveness, the new 
mantelpiece or clock type radios are about 


POPULAR SCIENCE MONTHLY 


a greater degn 


st 


par with the best of the receivers 
4 couple of years ago. Under 
‘conditions they’ will, therefore, 
in stations as well as could be 


this connece 
jern sets have 
tiveness than is 


of any pract xcept under the most 
AS LONG as the Federal Radio Com 
£¥ mission allows ax many stations to 
broadcast as are now on the ait nightly, 
resulting in bash over large portions of 


he dial, the new small sets will bring in 


of the clock type radio being lowe 
selectivity also is less, but not to a serious 


This 


ig. 1. All of the parts of the mantelpiece radio set 
‘are indicated in this drawing. showing what careful 
‘Resigning was necessary ‘on the Part of the engineers 


‘siger them inva ao smal a apace without interference 


idget Sets at Low Cost 22k 
NewTiend in Radio 


By JOIN CARR 


selectivity of a radio receiver, 


which governs its ability to choose 
between stations on adjacent waves, is 
closely associated 


tiveness. 


the 


y of the new sets is only 
y inferior tothe larger models, 
difference is due to the smaller 


dynamic cones used and to the lack of 
better bafiing provided by the cabinets 
of the larger sets 

You 


wonder how it is possible to 
a complete radio receiving set, 
including power supply and. loud: 
peaker, into such a small. space, 
The answer. of course, lies in car 
ful desiqing. ‘The location ofthe 
various component parts of a typ- 
ical modem small se is indcated by 
arrows in the illustration in Fig. 1 
‘The power transformer takes the 
110-volt alternating current fro 
the light socket and transforms it 
into high voltage current. After 
rectification in the rectifier tube, the 
current is filtered and passed 
Lough the field coil of the dynamic 
loudspeaker to energize it and then 
becomes the B supply for the set. 
The power transformer also has 
other windings, which step down 
the 110-volt current to low volt- 
ages suitable for operating the 
filaments of the various tubes. 
Considering "the relatively 
small (Continued on page 143) 


Waw Radio 


Carbon electrode pores, 
absorbing oxygen and 
transferring it tosurface 
in solution so water is 
formed, lengthens the 
life of the cell and gives 
it uniform strength. 


BATTERY that has carbon lungs 
‘capable of breathing air like the 


Tungs of a human being is the 
most sensational development 
which has taken place in battery construc- 
tion ‘since the development of the first 
dry cell, 
is new battery, when used to operate 
sets fitted with the’ new tubes, types 250, 
231, and 232 (P. 8. M., Oct. '30, p. 72), 
completes the solution of the farm radio 
problem. The farmer and isolated home 
‘owner with no fuss or bother about bat- 
teries can now get radio service virtually 
equaling that of the city man. 

“These developments were brought about 
by the inherent disadvantages of the old 
style tubes and the dry batteries used to 
‘operate them. 

“The old 199 and 120 dry cell tubes could 
not stand any overload. The filaments 
‘were 80 frail that operation at even a slight 
excess in voltage soon ruined them. And 
the situation was made still worse by the 
characteristics of the ordinary dry cells 
which were the only practical source of 
current for these tubes, 

“The standard dry celi. when new, devel- 
ops nearly 1.6 volts. This voltage steadily 
drops off with use until the serviceable 
life of the cell ends at about 1.1 volts. 
‘The voltage variation of the ordinary dry 
cell is, therefore, nearly one third during 
its useful life, 

Tt was possible, of course, to get satis- 
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factory results out of such 
combination if the radio 
receiver was fitted with a volt- 
meter and the owner watched 
the needle like a hawk and rae 
it constantly at the right ¥ 
age. Most radio users didn't 
bother to give the filament 
voltage “such close attention 
and poor tube life was the 
result 

‘The new tubes, types 230, 
231, and 252, while they are 
more durable and consume less filament 
Power than their predecessors, will not 
give best results if they are operated on 
excess filament voltage 

‘The ordinary dry battery consists of a 
cylindrical container of zinc ide of 
‘which isa layer or two of blotting paper 
soaked in a solution of sal ammoniac. 
Inside that is a mixture of powdered man= 
ganese dioxide which surrounds the carbon 
Electrode in the center of the cell. Sealing 
wax fs used to make the cella 
that it will be dry on the outside a 
the necessary moisture inside. 

‘When the zine shell, which forms one 
electrode, and the carbon electrode are 
connected into a circuit, permitting the 
flow of electric current, the sal ammoniac 
attacks and slowly dissolves the zinc shel. 
‘This chemical reaction supplies the energy 
for the electric current. At the same 
time hydrogen gas is liberated at the car- 
bon electrode and forms an insulating 
layer that stops the flow of current. 


THE function of the manganese dioxide 
is to supply oxygen which will combine 
vwith the hydrogen, form water, and thus 
destroy the insulating layer of hydrogen 
gas. It does this reasonably well until the 
‘chemical action slows down and the volt- 
age developed bythe cell becomes less and 


‘The new air cell battery depends for its 
electrochemical energy on a reaction with 


Pig. 2. New cell with carbon electrode is being 
tested in Popular Sclence Institute laboratory. 
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Battery Lives on Air 


a zinc electrode, but that is almost its 
‘only point of resemblance to the old 
ary cell," Physicaly i s totally dier- 
‘ent in appearance. The diagram, Fig 
Tr shows what the aie cell looks like 
inside and out. 
“The container is an_ inexpensive 

molded composition, ‘The 
Solution is sodium hydroxide. 
The zine is in the form of 
heavy electrodes suspended 
in the solution, 

The other electrode is car 
tbo and in this electrode is 
the secret of the operation of 
the battery, It is a. special 
form of carbon hats te 
property of taking oxygen 
‘Out of the air, transferring it 
to the surfaces exposed to the 
solution, and thus automati- 
cally forming water out of 
toe een yeas ase 
is deposite 

Note how. much of the 
surface of the electrode is 
‘exposed (0 the air, The oxy- 
fen is actually, absorbed by 
this surface. For example, if 
you were to cover it with paint or a layer 
‘of wax, the cell would soon smother and 
die just as you would if the air supply to 
‘Your lungs were shut of. 

‘The two-cell unit battery has a capacity 
‘of 600 ampere hours, which means that it 

ill run a seven-tube, two-volt set three 
hours a day for a whole year. The stme 
result with ordinary dry cells would require 
$18 worth of cells plus the trouble of 
Feplacng, them and watching the volte 
all the time. 


TP HE new aie cell battery costs tse than 
half that amount, and what is. still 
more important, it develops so uniform a 
voltage throughout 
that no rheostat ad! 
All that is required 


iment is necessary. 
1 fixed resistance to 
‘cut the battery voltage to the proper point 
for the number of tubes you are using 

‘The resistance is, therefore, actually a 


part of the circuit and the set requires no 
attention so far as the filament circuit is 
concerned except (0 turn it on or off just 
as is the case with electric sets operating 
from the light socket 
ing voltage of the battery is 
This voltage should be reduced 
to 2.2 volts at the tube socket filament 
terminals. To determine the proper fixed 
resistance, figure out the total current 
used by ail of the tubes by adding up the 
current needed by each one. Divide .33 by 
the figure representing the current con- 
and the result is the value of the 
fixed resistance in ohms, 
For example, a seven-tube set_which 
includes two type 231 power tubes in a 
push pull circuit takes .55 amperes, Divid- 
ing 55 into .3 gives 6 ohms, For a single 
tube set using one 230 tube, the current 
consumption would be .06 amperes and 
the value of the necessary fixed resistance 
would be 5.5 ohms 
Tf you are adapting an old set for use 
with the new tubes and the new air cell 
battery, it is (Continued on page 143 
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Novel Way to Find 
Any Station on Air 


see: 


eH 


Se 
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‘Carved line will 
ious if your tuning has been accu 


How to Locate with Pencil and Paper the Dial 
Setting That Will Bring in Program You Want 


spend a lot of time, after you get a 
new receiver, trying to find the dial 
settings for'the various local and 

distant stations you want to hear, The 
scrap of paper on which you have moted 
these magic numbers really is a most 
important part of your radio receiving 
equipment. 

How would you like to be able to turn 
the dial instantly to the proper setting for 
any broadcasting station in the country 
‘whether you have ever heard it before or 
not? Ail you need is a table that shows 
the dial setting opposite each of the nine- 

ty-six frequencies used by the hundreds of 

diferent broadcasting stations. You can 
prepare such a list. yourself. The only 
equipment you need is some cross section 
paper, a pencil, and a little patience. 

Cross section paper is sold by almost 
every stationery store. Get the type that 
ig ruled with ten divisions to the inch. 
Check over the list of stations for which 
you have the dial settings. Probably you 

jave found stations scattered here and 
there all along the dial. 

Tf there are any gaps of over ten divi- 
sions on the dial where you have not 
located any stations, spend a night or two 
finding stations to fil these “blind spots.” 
Tt makes no difference what stations you 
locate so long as you tune them as accu- 
rately as possible, 


I: ‘YOU are like most radio fans, you 


Te ngs al 
tions can, of course, be obtained from the 
radio program of the daily paper. You 
will have to purchase a call book to obtain 
the frequencies of distant stations. 
So em 
you will see how you are to plot on the 
cross section paper the frequencies and 
dial settings of the stations you have 
listed. For example, suppose you have 
heard a 1,500-kilocycle station at three 
Sone eee 
kilocycles at a point three divisions from 
. 
otras 
be possible to draw a smoothly curved 
Shr ees 
dots. Draw this curve. Then you can pre- 
a Seach oni! 


TT HERE are ninety-six frequencies ued 
by the broadcasting stations, and you 
can find the proper dial setting for each 
‘one of these frequencies by finding the 
Gorresponding point onthe curve you have 


fips 2ahone ew to. 06 the The 
round dots represent the stations you have 
heard. To find the stations between, fol- 
low the horizontal line representing the 
frequency to the curve and the dial read- 
ing will be directly below. 


You will find such a table a big aid in 
bringing in distant stations and in identi- 
fying those you do he 

Figure 3 shows a novel way to fit the 
tuning information list so that it will be 
hhandy for use, Instead of writing the 
figures on a stall card that is easily lost, 
take a photograph of the list on a film, ot 
write the list on a piece of tracing paper 
and print ton fim. ‘After developm 

Im will show negative; that is, white 

letters on a dark field. By fitting a false 
panel on the set, you can find room for a 
ouple of ashi bulbs placed as shown 
in Fig. 


PIECE of white paper, proper 

carved, will act as a felecior and the 
numbers will stand out in white light 
against a dark background when the film 
fs placed in the panel in front of the 
reflector. If you use tsvo panels one should 
sive a list of local stations and the other 
the calibration for all frequencies. 

A novel feature of this arrangement is 
that there is no sign of any list when the 
lights are out and you avoid the poor 
appearance of paper lists stuck on the 
front of the set. 

The same idea can be applied in many 
ways, even to building a small cabinet on 
top of the radio set with panels to con- 
fain the film negatives of ‘the tuning 
information. 
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test Trans ission Tricks — What 
r They Do for You 


Gus Tells You Exactly How Free-Wheeling, 
Silent Second, and Synchro-mesh Work in Car 


ARRK! Go slower! Go slower!” 
the big green parrot croaked 
Professor Donaldson, who knew 
a Tot about literature but. very 
Tittle about cars, glanced angrily at the 
bird as it sat, solemnly swaying in its 
cage in the back of his automobile, 

"You've said that so often even the 
bird is imitating you, Matilda,” he pro- 
tested to his wife. 

‘AL that moment the car rounded a curve 
and Donaldson smiled in anticipation as 
they approached the top of a long down 
rade 

"Here is a chance to try out free-wheel- 

ing,” he whispered to himself as be threw 
the gear lever into neutral, took his foot 
off the clutch pedal and settled back to 
enjoy the smooth floating sensation. He 
did not notice that the motor accidentally 
alled owing to an exceptionally close 
ling adjustment. 
‘The car attained sufficient speed to coast 
1 considerable distance along the level 
stretch at the foot of the hill and then, 
as it slowed down, the professor attempted 
into gear. There was a terrific 
clashing, but the gears would not mesh. 
He pressed the clutch pedal clear down to 
the floor boards and tried again with no 
Deter result. 

By this time Professor Donaldson was 
flustered that he did not notice that he 
was coasting into the rear of a car ahead 
that had stopped at a traffic light 

“There was a clang, followed by 3 squawk 
from the parrot, a shriek from Matilda, 
and a grunt from the professor, who had 
een forcibly propelled against the steer- 
ing. wheel 

‘A grizzied head poked out of the win- 
dow on the driver's side of the car the 
professor had bumped and a dapper little 
cchap with large glasses popped out of the 
other side. 

“Nothing busted, Gus, 


the latter 


By MARTIN BUN 


reported after inspecting the damage. 
“Our car's all right. This boob's bumper 
fell off, that's al 

“Td better take a look,” the other 

grumbled as he, too, got out and looked 
things over. 
You can't run with your bumper that 
way, mister,” he observed to the professor 
who’ had not yet recovered his breath. 
“Want us to fx it for you?” 

Professor Donaldson looked at him won- 
deringly. “Most amazing!” he exclaimed. 
“I run into you and you offer to fix my 

“Nothing generous about it,” said Gus 
“You're going to pay for the work if y 
want us to do it. My name's Wilson. 
‘This is my partner, Joe Clark, W. 
the Model Garage in’ the next town.” 

“Excellent!” said the professor, beam- 
ing. “Fasten it temporarily and Il fol- 
Jow you to your shop.” 


“VELL mister,” said Gus as the two 

cars drew up in front of the Model 
Garage a little later, “I'm kind of curious 
to know how you happened to slam into 
tus that way in broad daylight.” 

‘The professor grinned sheepishly. 
‘was attempting to free-wheel down that 
bill and I was unable to operate the gear 
lever when we reached the bottom.” 

“Free-wheel?” repeated Gus in puzzle- 
ment. “Oh, I see. You were coasting in 
neutral, and the motor stalled. That's 
why you couldn't get into gear again. 
That's coasting. not free-wheeling.” 

“Isn't it?” exclaimed the professor. 
thought free-wheeling was merely di 
engaging the gears so the wheels could 
tum freely. I'm afraid I fail to grasp the 
meaning of many of the terms used to 
Gescribe transmission features. What, 


for example, does ‘synchro-mesh’ mean? 
Or ‘silent second?" Could you explain 
what those terms actually mean in ordi- 
nary language” 

1 can try,” Gus smiled as he squinted 
along the bumper to see if he had suc- 
‘ceeded in removing the kink, 

“Did you ever ride a 
coaster brake 
asked. 


one with a 
he veteran auito mechanic 


“J SHOULD say 501” replied Donald- 
son. “But, what has that to do with 
free-wheeling? 

‘A whole lot,” Gus stated, “Free-wheel- 
ing is really going back to the old bicycle 
days. Your legs could make the wheel 
go round but when you got tired pedal- 
ing or you wanted to coast down hill 
you just stopped your feet. As quick as a 
wink the mechanism in ihe rear wheel 
disconnected the back sprocket so. the 
motion of the wheel couldn't make your 
feet go round. 

_“Free-wheeling really is as old as the 
hills," Gus continued. “A free-wheeling 

ike any other auto with one 
extra gadget added. That gadget is « one- 
way clutch, not a whole lot different from 
the coaster brakes they've been fitting to 
bikes for thirty years or more, And a 
fone-way clutch, which is what a coaster 
bbrake really is, has been used in various 
machine applications for a great many 
more years than that, 

“The winding stem of your watch, for 
instance, is one of the oldest types. It 
tases a ratchet that slips over the teeth 
ne way for the fre motion and hooks 
into them to wind the spring when you 
tum it the other way. ‘The film-winding 

"yon a camera has the same kind of 
mechanism to prevent the key from turn- 
ing the wrong Way. 

“The trouble with the ratchet arrange 
ment is that it (Continued om page 133) 
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BETTER SHOP 
METHODS 


NEW IDEAS FOR 


HOME WORKSHOP \ 


BLUEPRINTS 
MODEL MAKING 


)\ SHIPSHAPE HOME 
|) 


By 


WALTER FE, BURTON 
F YOU are planning a dinner party 
‘or wish to do something particularly 
novel to decorate the Christmas 
table, why not try the electric light 
plant? 

‘No, the plants in this case are not power 
stations—and no pun is intended. "They 
Consist of erépe paper flowers which have 
their own lighting equipment, 

With one of these flowers glowing 
near each plate, no other lights 
need be employed on the dinner 
table, at least at the 
beginning of the meal. 

All you need for con- 
steucting an illuminated 
flower is a single flash- 
light battery cell, a 1.2- 
volt lamp to go with it, a 
little paper and glue for 
the flower itself, and a 
bit of bare copper wire. 
‘You frequently ean pur- 
chase suitable paper flow- 
cers ready-made, 

Wrap the wire 
around the 
grooves in the 
flashlight bulb 
base as shown and bend the project- 
ing end so that, when it is inserted 
between the paper cover and zine case 
‘of the cell, the bulb will be held with 
its center contact touching the center 
battery terminal, In this position the lamp 
will bum for several hours before the 
cell is exhausted. ‘The lamp can be tured 
off by unscrewing it a little oF by swinging 
it to one side so as to break contact with 
the center battery terminal. 

Cover the battery with crépe paper. 
assemble the flower about the top, with 
the lamp in the center, and the favor is 
complete. The cost wil be somewhat less 
than 25 cents, dependi Ww el 
borate the flower fs That the ides i 36 
practical as it is novel can be judged by 
the fact that it was first developed by 
L. C. Porter, of Cleveland, a research 
lighting engineer for one of the largest 
‘electrical companies, 

to table favors, the lamp- 
iL combination can be used 


\THE HOME awe 


CHEMISTRY ar | 
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As favors, 
fem 
Sino"ean be 


nsnsembled to show the aim 


for other decorative stunts. For example, 
by running two fine wires around the stem 
of a real tulip or other large, hollow-center 
flower, and placing the tiny lamp inside 
the petals, a novel effect can be obtained. 
Heat from the bulb will not affect the 
flower greatly, at least not for several 


hours. The stme principle ean be app 
to imitation or real flower centerpieces 
(see illustration above). ‘The small lash- 
light batteries ean be easily hidden in the 
flower holder oF vase, 

Tf you are unable to obtain a 1.2-volt 
lamp readily, you can use the 2S-volt 
size with a (wo-cell flashlight battery that 
is intended for small size flashlights. 


There are many novel uses, for smalt 
electric light bulbs, An- 
coher ingenious applica. 
tion that should be of 
particular interest to the 
frome oumer is described 
ond illustrated on. ue 
96 of this issue 
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ding Model Railway 
. Signal Lights 


1031 


Realistic and easily constructed equipment 


for use with a fully automatic block system 


By FREDERICK D. RYDER 


HE. problems to be met in building To build the red and green block signal just about right, Of course, thin sheet 
I Nan automatic block signal system lights shown in Fig. 2, you need a supply brass or copper can be used. 


‘on a model railroad were discussed of light tinned sheet iron. The material For the standards, which support. the 

fast month (P, S. M., Dec. '30, p. of which some cracker boxes are made is lamp housings, use *ie-in, brass. tubing. 
04), and the construction ‘of the ‘he, simple ‘bases. shown are two 
special switch needed to control blocks of wood nailed together. 


‘The backs of the lights. which 
carry the sockets for the bulbs are 
made from a scrap piece of bakelite 
Hardwood can be used if desired. 
You also need a few No, 6-82 brass 
machine screws and some double 
otton covered or double silk 
covered magnet wire. 

‘Assuming that” you have these 
amaterials on hand, the first job in 
making signals for a standard gage 
railroad is to cut a strip 1%¢ in. 
wide and 4% in, long from’ the 
éracker box. Bend this to form the 
lamp housing, which should be 34 
in. wide and 154 in. from top to 
bottom as at a, Fig. 6. You will 
find that you can form the housing 
by bending the tin over your fingers 
ofan Mien. deill or dowel rod. 

Solder the seam in the housing; 
then cut the front plate to the dimen= 
sions of B. Solder it on to the lamp 
housing and drill the two 14-in. holes 

The hoods over the holes are 
made by cutting out an oval of tin 
measuring 1 by 14 in. as at C and 


teach block was described in detail 
Now we shall show how to 
simple” yet realistic block si 
lights and how to make the spe 
track contacts 

‘While they are not absolutely 
necessary to the operation of the 
system, the red and green block 
signal lights add the finishing touch 
of realism. 

tis desirable to build the block 
signal lights tothe same general 
scale of dimensions as that employed 
for the other accessories. There is 
however, one limiting factor—the 
size of the electric bulbs which must 
be. fitted inside the signal light 
housing. The standard bulbs now 
sold for model railroads have a 
diameter of a trifle over J in. and 
a length, including the base, of 
about 1 in. 

‘The block signal lights, how 
are scenery and you may, therefor 
make any changes in the design of 
size that appeal to you or may be 
necessary to keep them in scale. 


Jaswany, 1931 


POPULAR SCIENCE MONTHLY 


a7 


D. Cut the oval in two across 
the center, as indicated, and 
bend each’ half over a 

drill or dowel rod to form 
the hoods C and D. : 

‘Next, drill a }4-in. hole in 
the bottom of the lamp housing 
‘and with a round file cut a 
rove across the end of a 
Piece of the brass tubing so 
that it will match the curve of 
the housing. Solder the tubing 
in place. 

Now lay the housing, back 
down, on a piece of bakelite 
and, using a sharp point, scratch 
the outline of the vack'spening 
fon the bakelite. Work from 
the inside by way of the hole 
in the front, Jig saw out the bakelite back 
and touch it'up with a file until ic fits 

If you examine the close-up photo of 
the socket construction in Fig. §, you will 
note that the two light bulb sockets are 
formed from a single piece of radio bus 
wire, Wind the wire around a light bulb 
base to form it. ‘The slight spring in. the 
wire will automatically give you the right 
Clearance, Be sure to wind the two sockets 
so that the bulbs screw in in the right 
Girection when the portion of the wire 
which diagonally joins the two coils is at 
the bottom against the bakelite back plate, 


HE centers of the sockets should be 
paced to match the holes in the front 
late B. When you have the sockets right, 
ld them, in the position shown in Fi 
5 and mark the back plate for four holes, 
fone at the center of each socket and the 
other two about 14. in. apart 
tunder the diagonal joining wire 


5, Two views of the light socket 
felted to hol the we’ ngnal Tampe. 


Drill the four holes with a No. 37 
drill and tap for a No. 6-32 serew 
Put in four brass screws and cut and 
file them flush with the surface of 
the bakelite on both sides, 

‘A 17-in, length of the magne! 
wire is soldered to each of the two 
screws under the socket centers. Be 
sure (0 leave smooth, round lump 
‘of solder to serve as center contacts 

Next, hold the double socket in 
position and solder the diagonal wire 
to the two remaining screws, At 
the same time solder in the end of a 
third piece of magnet wire, which 
will form the ground connection for 
the two bulbs, 

Make up the wood base and drill 
it with a Sin, twist drill; this will 


form a tight hole for the *e-in, 
brass tubing, which should be 
cut off 734 in. from the light 
housing. “A hole should be 
drilled through from the edge 
of the base to join the center 
hhole so that the connecting 
wires can be pulled through it. Do not 
push the brass standard clear through the 
hole in the base; allow it to remain high 
cnough s0 that it does not cover the side 
‘The last job on the lamp housing should 
be to fit partition which will prevent the 
red light from shining through the lower 
hole of the green light through the upper 
hole, This is just a flat piece of tin the 
width of the inside of the lamp housing 
placed midway between the two holes. It 
should be only 1 in. long so that its rear 
‘edge will clear the socket. 
jow paint all the metal work, inside 


t, with a coat of black. Finish 
he same ¢ t gray to repre 
sent concrete if you prefer. 


Take two bulb 
electric light bulb 5 


me in cardinal red 
1 brushing lacquer 


Fig, & Detail views of the parts that go to make up 
the lamp housings, and u side view of a tack contact, 


and the other in lawn or grass 
green stain or lacquer. When 
the coating has dried, screw 
each bulb in its socket with 
he red at the top. The bulbs 
can be. purchased already 
colored if desired 

Thread the wires down 
through the brass tubing and 
out through the hole in the 
base, Push the back plate 
into the light housing, and the 
b is complete. Remember 
at you will need as many 


block signal lights as there are blocks 
installed on your model railroad. 

‘The next step is to make the special 
track contacts. The close-up views of one 
of them shown in Figs. 3 and 4 indicate 
the construction so clearly that not much 
description is needed (see also Fig, 6). 


‘ACH track contact is bent out of radio 
‘bus wire or any stiff iron or steel wire 
that is available. Each end of the wire is 
rigidly fastened by means of a round- 
hheaded wood screw that passes through a 
oop formed in the end of the wire, It is 
assumed, of course, that both the’ track 
and the track contact are fastened to the 
floor or table on which the model railroad 
is placed 
‘The track contact wire should be b 
in such a way that when it is screwed in 
place it will press tightly against the 
third rail of the track. It should 
project slightly above the level of 
the third rail, Insulate the wire 
from the third rail by means of a 
piece of stiff cardboard slightly 
fonger than the contact and’of the 
shape shown in Fig. 6, Cardboard 
of the type used in ards will 
do, Be sure to cut the ears in the 
fends in such a way that the wire 


Note that 
special contact by way of the roller 
that rests on the track beyond the 


current flows to the 


contact. Only a double roller col- 
lector such as is fitted to the loco- 
motive can, therefore, send current 
through the special track contact 
circuit. A single current collector 
roller such as is fitted under the 
passenger cars to supply the lights 
in the cars rolls up on the end of 
the cardboard and thus breaks con- 
tact with the third rail before it 
strikes the special track contact. 


Next month Mr. Ryder will com- 
plete this series of ariicles on model 
railroad automatic block signal sys- 
tems. swith full instructions Jor 
installing such a system, 


A Four-in- 


HIS novelty smoker with its four 
separate ash tray stands will give 
the wood tuming enthusiast an 
unusual amount of practice, for it 

‘embodies twenty-one separate turnings and 

covers all the common forms of lathe 

‘work. Once it is made, too, it will con- 

tinue to give pleasure, both because of 

its graceful appearance and its utility 

‘A piece of this type really alls for 
a good cabinet wood. ‘The original is of 

ut throughout, but mahogany, maple, 
birch, or red gum ‘would be acceptable. 

The pedestals, being simple examples 
of spindle turning, offer no difficulties, but 
care must be taken to follow all dimen- 
sions carefully, especially at the upper 
end of the four supports for the 
removable stands, ‘The dimensions 
shown on the drawings allow these 
four pedestals to be set in slots cut 
in the top of the main stand in such 
‘a way that they are securely: held in 
Bplce yehen dropped in the In, holes 
Dowels are turned on each end of 
all five pedestals. 

‘The bases are tumed on a large 
faceplate and bored in the lathe 10 

ve the dowels on the spindles. | 

This boring can be simpliied by | 
employing a taper shank drill held in 
the tailstock, provided the lathe is of 
the taper-cente If not, the 
boring is done with the toe of a small 
skew chisel, 

‘The tray’s are first glued to waste 
stock with paper between them and 
are tured on a large faceplate. Turn 
the side with the recess for the glass 
fray first; then split the tray from 
its waste stock and use the h 
um a chuck to fit the recess 
the tray and turn the reverse 
Bore for dowels as with the bases. 


One Nest 
of Smoking Stands 


By JOHN M. CHYYTENDEN, 


POPULAR SCIENCE MONTHLY 


Jawan, 1991 


In assembling, the parts should be 
sxlued one at a time, using the lathe 
centers as a clamp in order to assure 
strong joints, 

‘The sub-base and subtop are both 
tumed on a faceplate and bored for 
dowels, Holes for No. 10 wood 
screws are bored and countersunk 
in the subtop. ‘These two parts are 
then glued to the pedestal, the lathe 
again being used as a clamp. 

‘The four feet on the main pedes- 
tal can be tumed either on a screw 
plate or between centers, depending 
‘on the size stock available and the 
choice of the worker, The handle 


‘The completed four-in-one mest. The decora 


tithe top of the main stand forms 2 Bande for exrying: 


consists of two spindle tumn- 
ings, an upright, and a cross- 
iece, held together with a half 
Lip join, which is made after 
they are tured. 

The top is made of four 
pieces mitered together as 
shown on the drawings and 
slued with splined (tongued) 
Joints, To insure strength, all 
splines should be cut from’ the 
cross grain of the wood. ‘The 
top is held in place by 114-in. 
No. 10 wood screws driven 
{rom under the subtop, and the 
joint is renforced with slur 

handle is doweled and 
slued securely into the top. 


With wie 
you will me 


The base requites apiece of stock 
1 by 14 in, Walnut of this width 
ig hard to obtain; and because of 
the possible checking of the wood, 
it is better to make it of two pieces 
held together with either a splined 
or a doweled joint. 

Both the top and base are best 
ccut to shape on a band saw, and if 
‘pone ‘is available it will pay to have 
this work, as well as the luting of 
the edges, done at a lumber mill, 
In the event these operations arc 
done by hand, care must be taken 
to keep the curves regular, ‘The 
fluting can be done with a. small 
gouge, but this requires skill and 
patience, 

‘The finish will depend entirely 
‘upon the material selected. On wal- 
hut the writer used one coat of wal- 

mut spirit stain, 

another of walnut 
filler, and six 
coats of thin 
orange shellac 
Each coat of shel- 

ae was rubbed 
lightly with fine 
steel wool except 
the last, which 
was rubbed with 
roltenstone and 

oil. The final pol. 

ish was applied 
good 

furniture polish, 
The removable 
ash trays are of 
the inexpensive 
slass variety that 
‘can be obtained 
ina widechoiceof 
attractive colors. 


Drawing of one of the 
ay stands, Four 
Sf these are requiced, 
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Now-A Model of eIFa 
the Army Hawk = 


By DONALD W. CLARK 


“Let’s have an Army or Navy plane,” is the 
request we have received from many a reader 
who has constructed the simplified airplane 
models designed by Mr. Clark. Well, to start 
with, here is the Curtiss “Hawk, 


others will follow, all as easy to bt 
preceding nine models in this unusual series. 


Iollypop_ sticks will do—glued in. holes 
drilled in the fuselage as shown, Note 
that ¥%4 in, of the fusclage at the point is 
cut off to serve as the spinner for the 
propeller. 
‘upper wing is shaped from_a piece 
of white pine 3/16 by. 
224 by 16 in and the 
lower wing "from a 
piece 4 by 14 by 
10 in. After it has 
been prepared in one 
piece, the lower wing 
is cut in two and each 
half is fastened to 
the fuselage with wire 
dowels or plugs and 
idlue, The leading edge 
of the upper wing at 
the center is 2. in, 
from the front of the 
fuselage (with spine 
net removed); the 
leading edge of the 
lower wing where it 
joins the fuselage is 
3 in, from the front, 
The tail units, 
landing gear struts, 
N-struts, and propel: 
Jer are tut and filed 
to shape from 1/32 
in thik aluminum, 
fuck depends up- 
on how neatly the 
‘model is painted. Col- 
or the fuselage, struts 
and wheels khaki, and 
the wings and tail 
chrome. yellow, and 
polish the propeller. 
Add the insignia on 
the top of the upper 
wing and the bottom 
of the lower wing and 
‘Army “Hawk” model and details showing the ruler Sank, propel, Neatrot, landing the markings’ on the 
‘Thin sheet metal, aluminum preferred is used forthe tail units, sft, and propeliee’ tail as indicated, 


ITH its fuselage and wings whit- 
tled from wood and the metal 
paris cut from thin aluminum, 


this model of a United States 
Army pursuit plane, the Curtiss "Hawk, 
is expecially easy to build, yet it makes a 
trim, racy-looking  ship—-one that any 
model maker would like to have in his 
collection, 

The fuselage is carved from soft white 
pine, the blank size of the piece being 14 
by 134 by 99% in. The projecting under 
part of the radiator is cut f 
14 by ¥% by 2)4 in. and is 
fuselage, ‘The exhaust pipes are $4 in. 
diameter rods—wooden meat skewers oF 
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Deck Fittings for Our Destroyer 


Making the superstructure for 
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either a working or a display 
model of the U. S. S. Preston 


By CAPT. EF, ARMITAGE McCANN 


ITH the trim little hull of our 


destroyer model finished—and 
fitted with a suitable engine if it 
to be used as a working model 


—we are ready to make and arrange the 
deck fittings that will transform the hull 
into a miniature fighting ship patterned 
after the most modern type of these 
Speedy, ferocious looking lite battle craft 

For those who did not read the first of 
this series of four articles describing the 
construction of a model of the U, S. S. 
Preston, D. D, 327 (P.SM., Dec. ‘80, p. 
187), full size plans detailing the construc- 
tion of this model can be obtained by 
sending seventy-five cents to the Blue- 
int Service Department for PorvLan 

NCE MONTHLY Blueprints Nos. 125, 
126, and 127. ‘These blueprints were pre: 
pared from plans furnished by the Con- 


struction Department of the United States 


Na ss é 

3¢ model is built to a scale of Yio in. 
equals 1 ft,, but a larger scale is recom- 
mended if the ship is to be used as a sail- 


ing model. ‘This will allow the hull to 
carry a greater amount of weight and will 
make it steadier in the water 

The first thing to do in furnishing the 
deck is to erect the superstructures. These 
may be made of thin sheet metal or wood, 
bbut for ease of construction and lightness 
they may be cut from bristol board (good 
quality cardboard). If this is painted 
within and without, it will be sufficiently 
strong for decorative purposes. If the 
ship is to be used as a working model, 
however, the sheet metal construction 
should be used, sheet aluminum, because 
ofits lightness, being given the preference. 

Starting forward there is the main 


bridge house. This is made by bending a 
piece of bristol board to the shape shown 
in Fig, 4 and providing it with flaps at the 
top and bottom to allow it to be glued 
the decks above and below. 

bridge deck, shown in Fin 
next cut to shape from Mit 
fed in position ontop ofthe main bride 
house. The sides and front of the bridge 
hhouse’ 15, well deck 26, and galley 27 are 
fone continuous strip as shown in 

It starts at the after end of the galley 
hhouse, goes right around the fore end of 
the bridge house, and back to the after end 
of the galley on the other side. Cut the 
portholes and doors in the front end and 
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emergency cabin and 
down to the deck protec- 
tion will serve. 

Glued to the top of the 
‘fing ridge (ee Figs. 

see 

and 4). On this is placed 
the range finder 17 and 
directorscope 18, In real- 
ity the directorscope is # 
complicated piece of 
apparatus, but since it is 
covered with a canvas 
hhood unless the ship isin 
action, the general shay 
shown in Fig. 3 will 
ood enough for our model, 

Spaced around the flying bridge are 13 
- tworball stanchions (see 11,Fig.3), They 
can be turned from brass rod or bought 
ready-made from ship model supply 


bristol board. Note that 
the after end of the galley 
is higher than the fore. 

Before pla 
continuous strip in posi- 
tion, erect the galley and 


2. 
t 
2 


2 


Across the three front edges houses. The holes for them shoul 
of the bridge is a parabolic wind- placed as near to the edge of the bridge 
shield. is is a deck as possible. To represent the iron 
V esha i bar rails, No. 32 wire is the best, but 
a half thread can be used. It is easier to thread 


the stanchions before placing them, 

‘The after deck house is shown in Figs. 
1 and 4. Glue this in the position shown 
and glue the after house roof or deck in 
place. On top of this deck are placed tw 


L S 
: 
iH 
Ht 


‘On the model this can be made from 
metal or carved from 


1 
it 
2 
zi 
2 


pice the alley oof or deck. The alley 
jouse is constructed as shown in Fig. 4. 
In the center is a wooden block hollowed 
‘out in the center for lightness, and in each 
corner is fitted a small block of wood. 
‘These stiffen the sides and serve to take 
the nails, stanchions, and ringbolts. 
Glue the cardboard fore-and-aft_bulk- 
heads to the galley. These have doors on 
either side and the usual flaps for gluing. 


far the simpler, The general shape 
ioe 

Before building up the 
fittings on the navigation bridge 
be placed. ‘These are shown in a 
rou teers 20 (Pag). 
room ( ig. 3). 
‘small wooden grating may be placed 
the wheel. 

On the main bridge deck comes the 
emergency cabin. This is made by bend- 


Z 
bt 


i 


z 
Hi 


small ventilators 9 and 19 two-ball stan- 
chions, Be sure to leave where 
the three ladders come, The ausiliary 
compass, shown as 
group in Fig 3, are leo paved at the 
Acer en of the fier ou dk. Th 
steering gear and binnacle are plac 
the center directly back of the forward 
handrail The radio compass goes in the 
forward port comer. 
‘The position of the control platform is, 


Next, glue the galley deck in place and Ing cardbourd tothe shape shown in Fg. 4. shown la Fig. 1. ‘The, searchlight, pat- 


arrange 14 two-ball stanchions on the deck Portholes should be supplied on thee form tests on the control platform, 
as shown in Fig. 1. ‘and a door placed abaft, 

Jn making tbe Bridge deck protection From the top of this 
from bristol board as shown in Fig. 4, house to the bridge pro- 


tection are five awning 


pierce the front portion for narrow win- 
spars; these are shown, 


dows, and behind this glue some thin, 
transparent celluloid for glass. Paint the 
inside of it and glue it around the bridge 
deck, The slot for the ladder gangway on 
the after end should not be cut out until 
the glue is dry. This deck 
protection fits inside of 
the long continuous strip, 
and the flaps along the 


STEERING WHEEL 


* 


2-BALL STANCHION 
65 REQUIRED 


I-BALL 
STANCHION 
6 REQUIRED 


should be made together. Drill 
the control platform for eight 
‘wire supports as shown in Fig. 
4, and bore the searchlight plat- 
form for six, Holes for the 


Mi 
thes control platform to the 
deck; the forward ones go 
through both, are bent back, 
and are then soldered to the 


feet of the former. Between 
them all is a lattice stiffening, 
‘On the original ship this lat- 
ticing was angle iron, but on 
the ‘model thread was. used. 
Both platforms are supplied 
with two-ball stanchions and 
handrails, 

‘The searchli 
29 in Fig, 3, Around wood disk 
forms the base into which is 
inserted two sheet metal arms 
which hold another’ wooden 


we placed at each end of the 
searchlight platform as shown 


in Fig, 1. However, before the 
searchlight and control plat = 
forms are placed. permanently 
‘on the deck, the engine room 
its, to be described in the 
article next month, should be 
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TIPS TO HELP YOU USE 
BRUSHING LACQUERS 


MANY amateur craftsmen who make 
AVE" and repair articles for home use know 
the advantages of modem brushing lac- 
fquers, The writer has found lacquer an 
excellent finish for serving trays, break- 
fast sets, bedroom suites, and ever. wall 
finishings, Brass door piates or copper 
candlesticks, if polished, washed, dried, 
snd coated with clear lacquer are’ perma- 

rently preserved from tarnish- 


‘Anyone who observes care 
fully the directions on the label 
of the lacquer can and uses a 
brush of good quality should be 
able to produce the same semi- 
gloss, porcelainlike finish that 

become a joy to so many 
hhome artisans. 

Before a new or repaired 
piece is lacquered, it is neces- 
sary to fill any bruises, imper- 
fect joints, countersunk screws 
and nails and other depressions 
in the surface, yet lacquer will 
singly, Mise nd pul of if 
applied over an oil putty, and 
some of the commercially’ pre- 
pared crack fillers seem to con- 
tain some ingredient that causes 
lacquer to blush if used over 
it. “A putty which the writer 
has found satisfactory for use 
under lacquer can be prepared 
as follows: 

Mix whiting with enough lac 
guer ofthe coor being use to 
form a medium-stiff putty, Do 
the mixing with a putty knife 
fon a piece of ass or sheet 
metal. Work into this paste 
‘one third ax much muriatic acid 
as you used of lacquer, kneading 
with the putty knife until all 

| “boiling” action has ceased. A 
small amount will ill a sur- 
prising amount of surface 

| defects. If it becomes too dry 
| while using, add a little more 
| 
| 


lacquer and a bit more of the 
acid, Should the knife drag. in 
smoothing off the putty, mois- 
ten the blade. with the acid, 
When the putty is dry, rub it 
| with a fine grade of sandpaper 


made and put into’position on 
the main deck. 


‘sketches of the contrat 
ying bridge, emergency 


and go ahead with the finishing 
‘operations—C, E, Lanny, 


Announcing a new service for readecs—The Home Workshop Annual Index 


To take advantage of this special offer, it 
out and mail this coupon immediately. 
The number of copirs available is limited. 


Porvian Scuxce Moxtiiey, 
381 Fourth Avenue, New York, N. Y. 


Pene send ime the 1930 ome Workshop 
Ince f'wnieh Wacine’ ten cent 


City. 


R years readers have been saying to 

‘us, “Your Home Workshop Depart- 
ment has the finest and most complete 
reference material of its kind published 
anywhere, but it would be a great service 
if you would prepare an annual index for 
those of us who keep our back copies.” 
This has now been done. You can have 
‘a complete index for all the POPULAR, 
SCIENCE HOME WORKSHOP mate- 
‘ial published in 1930—more than 1,000 
entries—for ten cents, to cover the cost of 
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How to Get the Most Out of 
Your Bench Planer — 
a 


Novel method of mounting—Hints 
on the proper care of the blades 


By DONALD A. PRICE 


JESIDES producing a surface of 
‘smoothness and accuracy that can 
the equalled only by extraordina- 
rily- careful handwork, the small 

Jointer or planing machine isa genuine 
limesaver, ‘To do accurate work quickly 
‘and smoothly, however, the 
be kept in first-class running order, the 
blades must be sharp and correctly 
adjusted, and the machine must be 
mounted with a thought for operating ease 
‘and efficiency, This part of the work is 
entirely up to the home worker, since the 
best machine on the market will not give 
satisfactory results if the blades in the 
utter head are dull and not. properly 
adjusted. 

in most cases the jointer will be 
received from the manufacturer ready to 
run after those parts removed for con 
Yenience in packing have been. reas- 
sembled, In vany case, the following 
points should be checked over after giving 
the machine a thorough cleaning. 

1. Try out the various. adjustments 
to se tha they work smontly but with 
‘out perceptible play. Chips or metal par- 
ticles left from machining should be looked 
for and cleaned out. Oil the screws and 
slides and run them over their entire 
travel. 

2, Inspect the cutter-head_ bearings 
and clean and oil of grease if necessary. 
‘Try the head for side pla 
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pulley up closer to the 
aring. 

'3._ Check up to see that 
the’ special adjusting 
wrenches, if an; 
essary, 
will pay to arrange all the 
wrenches used in operating 
in some convenient and 
handy way. A’ suggestion 
for this is shown in Fig. 1. 

‘The manner in which 
the machine is mounted 
has much to do with the 
convenience with which 
‘can be carried 
Many of the com- 
mercial workshops mount 
the jig saw, circular saw, 
‘and  jointer interchange- 
ably on the same base, 
driving them by means of 
the motor that forms the 
lathe headstock. ‘This arrangement has 
thle whore the working pace elated, 
able where 1 ce is limi 
However, some workers fel that the sp 
arate method of mounting is to be desired. 
‘The same results can be obtained by the 

ssess0r of a unit shop by mounting his 

jointer unit and a suitable motor on a 
‘wooden base of his own making. Such 


aan arrangement is shown in Figs. 1 and 
6, A flat. rubber 


Tf any is perceptible, you wi 
find it impossible to do, good 
‘work on the machine. ‘There 
should be only about .002 in. 
clearance between the. shaft 
land bearing to allow for an 
oil film. However, do not 
confuse side play with end 
play, which usually can’ be 
taken up by moving the drive 


fabric auto fan 
belt is used in this 


1e proper belt 
usually can be ob- 
tained from the 
manufacturer if 
special V-section 
belt is required for 
the machine's 
alley. 

The motor pul- 
ley can be pur- 
chased or turned 
‘up on the lathe to 
either shape given 
in Fig.2(A and B). 
A steel or brass 
bushing is made to 
fit the motor shaft 
and glued in a 


suitable block of 
wood, which is 
then mounted on a 
mandrel in the 
lathe and turned to 
the proper size and 


Fig. 1. Top view of 
the planer "mounted. 


Fig. 2. (A and B) The 


Se arpen the Blades, 


es tears 
ss 


contour. The set, screws, two being used 
for balance, ae placed on opposite sides 
‘These are made from }4-in. flathead stove 
bolts by turning the heads down to. a 
Yé-in, diameter. The motor pulley size 
may” be calculated by” the’ following 
formula: 


‘The average speed for a jointer having 
three cutting edges may be taken as 3.450 
xvat., and the speed of the usual single- 
phase’ motor is 1.725 neat. Substitut- 
fing these values in the equation given 
above we have: 


If a motor of different speed is used, 
substitution must be made in the formula 
accordingly. "The actual speed of the 
jointer, if the pulley is made according 
to the above figures, wll be somewhat less 
than 3450 neat. because of belt slip 
page and the slowing up of the motor 
Under load. A 1/6-11r. motor such as i 
generally used on washing machines will 
perform efficiently in driving a 4-in, 
Jointer. If a 1/3-t1p. motor is available, 
3 somewhat larger motor pulley can be 
used as the motor will have more power 
to pull the jointer at a higher speed. The 
stock can then be fed through faster. 
‘Afier a certain amount of use—sooner 
if oak and other hardwoods are cut—it 
will be found that small ridges are eft 
‘on the work by the blades and it will be 


on 


hard to hold the work down on the jointer 
blades, especially if a wide cut is being 
taken.’ Examine the blades and you will 
notice that the original sharp edge is 
rounded over and that small nicks have 
put in an appearance. 

ieee sarpeng mer be socom: 
plished by using a smal slipstone as shown 
in Fig. 2 at C, but the best way to regain 
the accurate, keen edge is to remove the 
blades and 'regrind them in a simple 
wooden jig as sketched in Fig. 4 at A. 
In making this, the angle a 
should be obtained from the 
Blades before reqrinding. It 
will vary with the make of 
the jointer, but. is usually 
about 35° oF slightly over 

The holder block can be 
made of maple, birch, ash, or 
any other tough hardwood 
‘and can be shaped on the 
jointer itself before the 
lades are removed. A piece 
of the section required about 
1 ft. long should be made 
and a 6-in, length cut off, A 
ong piece is shaped at first 
to eliminate the danger that 
accompanies the working of 
small pieces. Roundheaded 
wood screws” 34 in. long are 
used to clamp the blade in 
place. 

For grinding the blades, use 
a regular sanding disk to 


‘3. How the blade jig ie wa 
lade ducing the sharpening: ope 


which emery cloth of a rather fine grain 
(about equal in grade to No, 1 sand- 
Paper) has been glued, The grinding 
table should be set up square with the 
surface of the disk. ‘This operation is 
clearly illustrated in’ Fig, 3. When grind- 
ing, the jig is held down firmly on the 
table with both hands, fed up slowly to 
the disk, and then slid back and 
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other two blades and the cutter head. 

If desired, the grinding disk can be 
mounted on a saw table. The main requi- 
site, however, is to have a table at right 
angies to the disk on which to support 
the jig. We should advise not attempting 
to sharpen the blades on the circumfer- 
ence of an ordinary grinding wheel as the 
chances of obtaining an accurate edge are 
extremely slim unless a very elaborate 
rigging is used. 

‘After being ground, the cutter should 


4. (A) The 
Siting of rabbets, (Ca 


be whetted on an oilstone having a true 
and level top as shown in Figs. 4C and 5, 
‘The blade can be handled easier if it is 
left right in the jig. Hola the blade and 
Jig stan angle of about 10° as indicated in 

“ig. 4C. Occasionally turn the blade over 
and take a stroke or two on the flat 
to remove the wire edge. The whetting 
should be continued until a bright edge 
shows along the whole length of the 
beveled side of the blade and until no 
burr can be felt on the flat side. Be sure 
to hold the blade steady. 

We are now ready to place the knives 
back in the head, but before doing <0 
remove the fence, if it can be done, to 
‘obtain as much working room as possi 
Run the rear table up as far as it will go 
and then slacken it back for about a half 
turn of the adjusting screw. | ‘Then bring 
the front table up in line with the back 
table, testing by means of a straightedge. 
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ade bolder of jig. (B) An additional wige 
D5 the whetting oper 


the hela 
‘rubbing it om the stone 


Place the knife in the head 
with the straightedge over it 
| | in the middle of the table, 
Adjust the knife until it 
esses lightly against the 
bottom of the straightedge 
and then clamp the blade in 
place. Rotate. the head to- 
ward you, noting by means 
of pencil’ marks (shown in 
Fig. 6) the distance the 
straightedge is moved. Try 
the straightedge at each end 
of the knife and adjust the 
blade until the straightedge 
is always moved the same 
distance, no matter where it 
is placed on the blade. With- 
out changing the adjustment 
of the table, adjust the other 
knives in the sume manner 
until the same movement of 
the straightedge is obtained. 
In order to do good rabbeting it is 
necessary to have the left end of the 
Knives project slightly from the end of 
the head, Always jive a. final { 
to all screws or bolts, followed by a final 
test of accuracy, before turning on the , 
power and making a cut 
Now replace the fence, setting it square 
with the table, and the’ jointer is ready 
for another period of accurate use. 


In an article to follow, Mr. Price will 
‘outline the correct methods for making 
‘the principal cuts on a bench jointer. 


PAINTING HINTS FOR 

THE HOME WORKER 
JN STIPPLING at wall paint, beter 
results often can be obtained by the 


addition of a small amount of dry whiting 
to the ready-mixed paint, Any 


forth actoss the emery face. Do 
not remove any more metal than 
ig necessary to take out the small 
nicks, 

If much rabbeting has been 
done on the jointer, the one cor- 
nner of the blades will probably be 
rounded over. If this is the case, 
the blades should be ground until 
the comer is squared up. The 
writer has found it advantageous 
to grind a cutting edge on one of 
the blades on the end which does 
the rabbeting (see B, Fig. +). This 


desired texture can be obtained 
through the use of either more or 
less whiting. 

Half a bar of laundry soap dis- 
solved in each pail of glue ws 
size that you use will improve its 
covering qualities and reduce the 
tendency of the size to crack 
because of brittleness after it is 
allowed to dry 

Glue size can also be made to 
penetrate into the plaster more 
readily by the addition of a small 
amount of ordinary table vinegar. 


blade is then set’ out slightly 
farther, and in use cuts a clear- 
ance for the blunt ends of the 


Fig. & Testing the height of the Blades by noting the 
‘Gistance that a straigheedge & moved Back by each Blase 


‘One quart of size will generally’ 
cover from fifty to seventy square 
feet of wall area. 
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Ideas Valuable to Auto Mechanics 


Pig. 1 shows how to rotate 
tdeherator to" charge battery. 


HEN the battery has accidentally 

become discharged, the hand 

crank will fail to start the motor, 
If this happens to you when you can't 
borrow a battery or get a tow there still 
is one last resort. Take off the fan belt 
and rotate the generator many times by 
the aid of a cord wound around the pulley. 
‘This will put enough juice in, the battery 
to start the motor with the hand crank. 


VALVE AID 

‘Tare chief difficulty: 
in removing valves of 
the overhead type by 
the aid of a conven- 
tional lifter is the ab- 
sence of _ anything 
against which to rest 


the tool, A way out 
of this trouble is 
shown in Fig, 2 


After the rocker arm 
shaft has been re- 
moved, fit a steel or 
hhardwood bar on the 
studs as illustrated to 
Provide the necessary 
Purchase, 


tilater can be moved with a hand lever, 


Novel way of charging wholly dead 
battery—How wedge closes a rim 


POPULAR SCIENCE MONTHLY awards 
each month a prize of $10, in addition 
to regular space rates, for the best idea 
sent in for motorists. This month's 

rize goes to Joe Hodge, Richfield, N. 
e (igere 1), Contributions are re- 
quested from auto mechanics. 


TIRE STRETCHER 

Arter you have labored in 
vain trying to hold open a tire 
casing while you search for the 
break in the fabric that has 
chafed through the tube, make 
Yourself a stretcher as shown in 

ig. S. Be sure to cut the 
otches in the board so deep 
that it will not slip. While one 
stretcher will serve inmost 
cases, two will often prove 
more convenient 


RUBBER MAP POCKET 
Mars, route cards, and so on may be 
carried conveniently 'in a special pocket 
under either of the front ake a 
ection of inner tube and split it length- 
wise as indicated in Fig, 6. When the 
eet is in place under the seat it will 
‘old papers s0 that they can not jar out. 
After the pocket is in place, put in the 
center tack. Then stretch the back edge 
both ways from the center and tack it 
securely, first on one side and then on the 
‘other to’ maintain even tension, 


ice of ourd and a wedge are 
handy vo force a rim inte lacked position, 


WEDGE CLOSES RIM 

Fiovre 4 shows how to use a piece of 
board, a wood wedge, and a hammer to 
force rim into the locked position. Both 
the board and the wedge should be made 
of bardwood. The board should be not 
Jess than an inch and a quarter thick and 
Wwide enough so that its lower edge will 
be supported by the ground. 

This is similar tothe ‘common way, 
using a jack supported by a board to give 
the necessary force. 


SPOTLIGHT 
ON cans fitted 
pith cowl venti 
lator, itis often pos- 
sible’ to mount a 
spotlight as indi- 
cated by the draw- 
in Fig. 3. Open- 
the "ventilator 
Point the spot- 
light up as much as 
desired and a hand 
lever can be used to 
turn it to right or 
left. OF course, a 
ball-and-socket joint 
could be used on a 
plain cowl, 


Fig. 6. piece of old faner tube, ca to ise 
snd Sted In place, serves as pocket for mapa, 


% 
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]_jehting Your House Number 


By HERBERT WOOLSEY 


Two small lamps hooked 
into the doorbell circuit 
provide the illumination 


MEONE told you that, for less 
than a dollar a year, you can illu- 
minate your house number and the 
front-door keyhole, 

believe it? 

Nevertheless, it is true, according 10 
engineers of one of the largest manufac~ 
turers of electrical supplies. And you ean 
{natal the lighting equipment—what littl 
there is of it—yourselt, 

‘You must, first of ail, have a doorbell 
that is operated by a transformer. Such 
transformers, obtainable for seventy-five 
cents of 0, are permanently connected 
to the house lighting circuit and draw so 
little current that the cost is negligible, Tf 
‘your doorbell operates from batteries, itis 
ia simple matter to substitute a trans- 
former, providing a. 110-volt alternating 
current supply is available, 

Next, you will need two 6-volt No. 40 
lamps Such as those used to, illu 
radio dials. Mount them in suitable 
ces and in such a position that they will, 
throw light on, the house numerals, and 
connect them in series between the two 
terminals of the doorbell button, Tt is 
important that the lamps be in series, not 
in parallel, because most transformers 
give out 10 oF 12 volts—too much for two 
‘6-volt lamps connected in parallel 

‘The lamps perhaps will not bum at 
maximum brilliancy when connected in 
feries, but they wil give suficent light 
for the purpose. They draw s0 little cur- 


would you 


umber Is a teal sid 
bbut a neat arrangement, 
which was suggested by 
G. F. Prideaus, the elec 
trical engineer who de 
‘oped the idea, is illustrated 
he accompanying photographs, The 
open side of the reflector may be closed 
with glass if desired; this will prevent 
a from taking the lamps 
‘Construct a base of some. hardwood 
such as birch, maple, or oak, the dim 


sions depending on the size of numerals 
and other parts to be mounted. The house 


> The two lamps have a 
life of approximately 
4,000 hours. That means * 
‘you will have to renew 
them only twice a year. 
The cost of each lamp is 

about ten cents. 

Of course, you may 
place the lamps anywhere 
in order to throw light 
‘upon the house number, 


number should be made of some li 
colored material that will ‘teflect light 


rent—in the neighborhood of 0.15 ampere 
—that they will not eause the doorbell to 
ring, although they are short-circuited 
across the button, When the bell is rung, 
the lights will go out for the time the con- 
tact is maintained. The lamps, of cours, 
bum in the daytime, but they’ are hardly 
noticeable; and they cost so little that it 
does not pay to turn them off 


) readily; lacquered brass’ or aluminum is 
suitable. Sheet copper is an excellent 
material from which to fashion the shield. 

‘You may obtain miniature sockets 
for the lamps or make substitutes by 
‘wrapping No. 1$ bare copper wire around 
the grooves inthe base, fastening the 
resulting springlike arrangement to a rub- 
ber tube of other insulating support, and 
providing center contacts—small brass 
Screws will do—that are insulated from 
the remainder of the mounting. 

Connect the button and lamps accord- 
ing to the accompanying wiring diagram, 

id if possible mount the board so that 

light also will be thrown on the keyhole 


How the bulbs are mounted on rubber tubing. 
‘Phe center contacts inside are small screws: 


Jaxwany, 1931 


POPULAR SCIENCE MONTHLY 


uilding a Graceful Table 


FOLLOWING the design shown 
in the accompanying drawings 
and by taking special pains with 
the finishing process, any reason- 

ably competent home worker can build 

library table of unusual beauty. 
‘Mahogany was the wood chosen by the 
writer, but walnut, gumwood, or any other 
first-class cabinet hardwood may be used 
‘The first step is to tum the legs. It 
will be seen that 4 in, at the top of the 
log is left square, and 74 in. is left at, the 
bottom to be shaped eight-sided. The 
legs should be well sinded while still in 
the lathe: this will save work later on. 
Next the feet should be 

made, Each should be care- 

fully sawed with the grain 

running the long way, and 
shaped with a spokeshave. 

‘Make the joints and glue the 

feet on with two dowels as 

shown in section C-C. When 
the feet are finished and well 
sanded, drill a. ¥5-in, hole in 


Tnire deserves to have the Aneel Balke 


Sandpaper all the parts 
thoroughly and, when you 
are sure everything fits 
properly, glue them  to- 
gether. Freshly made hot 
luc of the best quality is 
surest and safest for this 
type of work, in my expe 
‘The top undoubtedly will 
have to be glued from nar- 
row boards. As good 
match as possible shot 
trade, If you do not have 3 
power shaper in your shop, 
it is advisable to take the 
top to a woodworking shop 
and have the molded edge 
cut around it, Fasten the 
top with four or six screws 
‘put through the side rails, 
Have the work perfectly 
sandpapered and dust. free 
before the finishing is start- 
ced. Then stain it the desired 
shade. If an open-grained 
‘wood, such as mahogany. 
walnut, or umwood is used 
it must be filled with a good paste filler. 
ddl enough powdered stain to bring the 
filler to the desired color, if it is not pur- 
chased already colored. ‘The paste should 
be thinned to the consistency of thick 
‘cream. Apply it with stubby brush. Re- 
member the idea is to fll the grain, so 
‘work it well into the pores by brushing 
Doth with and across the grain. Allow this 
to dry for from twenty to thirty minutes; 
then remove the surplus filler with a piece 
of burlap by rubbing across the grain. Tt 
is a good plan to sand the top lightly 
after the filer is dry with No 0 sandpaper. 
Ater letting the piece stand for twenty- 


By RICHARD L, GRAV! 


four hours, you are ready to apply the 
best cont of varnish, "Be gure Tent the 
work is free from dust. It is a good plan 
to sprinkle the floor ‘of the workroom 
before starting. Use a good grade of 
varnish and a new or perfectly clean 
brash, and apply the varnish as evenly as 
possible 

‘The first coat should dry for at least 
four days, asthe vamish must be very 
hard before itis rubbed, Do not overloo 
this point; itis most important. Use No 
4/0 ‘or 6/0 waterproot sandpaper for 
rubbing the top, and keep the paper wet 


with water, A fine grade of steel wool is 
probably. preferable for use onthe legs 
Since it is rather dificult to use sandpaper 
on such irregular surfaces, 

When the surfaces are 


smooth and the specks re- 
clean carefully and 


moved, 
aly 
at least 
removing the high spots with 


andpaper, this time 
ipped in rubbing oil or sew- 


the vvarbich 


the top and insert the leg. 


ing machine oil instead of 


‘The side, and end rails 
should now be made. ‘These 
are mitered where they join 
the comers, and a tenon is 
saved out of the large end of 
each of the four end rails as 
shown, The end rails should 
be plied to. the side rails 
fastened with corrugated 
fasteners, and reénforced with 
comer biocks. 

Mortise the top of the les 
to receive the end rails. Also 
make the stretchers and cut 
them to. the correct length 
(figure this carefully if, the 
size of the table has been 
changed), allowing. extra for 
the tenons on their ends. He 


Working irawings of che tabie. White only quarter of the top 
“SS Cheestioe “re shows. te dumecatons give the fall ea 


water, rub the top with fine 
Pumice stone and oil, using a 
small felt pad. Follow with 
rottenstone, which will give a 
beautiful luster to the top. 
‘The legs and feet, however, 
will have to be smoothed with 
fine steel wool, as it is di 
cult to rub these with the 
mice or rottenstone, both 
cause of the danger of 
cutting through the varnish 
‘on the edges and the labor of 
cleaning the powder from the 
comers and crevices, Indeed, 
great care must be taken 
throughout not to rub the var- 
nish too long and vigorous) 
at the edges and corners, 


# 
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Better Ways of Quenching Steel 


The effect of finishes on hardening—Preparing 
the work—W hat bath to use for a specific job 


stood, seems to repel the water, On the 
ther hand, the tearing cut that was used 
fon the sample at the extreme right pro- 
duces craggy scratches that trap steam 
bubbles. in water quenching, and. these 
prevent the bath from extracting the hea 

as rapidly as it should. In delicate parts, 
like those at D, such deep scratches, when 
ear a comer, may setup hardening 
strains that will cause hair cracks first 
and a fracture in the end, 

«It will be seen that no amount of care 
in heating could give any insurance against 
such troubles, because they have to do 
only with the quenching. ‘The same is 
true in another way about the preparation 
of the work. Screw holes and other small 
‘openings that need not have absolutely 


By 


HENRY SIMON, 


1 marked effect upon the quality of a water-hardening 
of finished steel parts—either may steel. A die like that 
ake it or break it.” While its shown at A in Fig. 2 
true that with some work the manner in frequently comes out 
which it is quenched makes little differ- of the quenching bath 
ence, there is a rising scale of penalties hardened on the bot- 
for errors in quenching as steels get finer tom side and soft on 
and the parts more intricate, Indeed, the top, where it should 
‘quenching is an art—a simple art, but one be hard, simply because 
that must be studied and practiced if suc- the top had been fin- 
cess in hardening is to be assured. ished by grinding and 
Al of the failures shown in Fig. 1 may perhaps polishing, 
be due to faulty heating, but each one of while the bottom was 
the troubles, portrayed—warpage, failure left as the planer had 
to harden, hair cracks, and fricture— finished it. On the 
may be, and frequently are, caused by other hand, a thin part 
improper quenching. By the common- like that shown at B 
sense application of a few simple quench- may warp badly, mere- 
ing rules, almost all of these poor results ly because the’ finish 
‘can be avoided. was different on the two 
In order to insure success in hardening, sides a and 6. 
there are five factors that must be right Neither a very high 
about quenching, These are the finish on nor a very rough or 
the work, the preparation and design of “ragged finish is good 
the work, the kind of bath used. the tem- for hardening because 
perature of the bath, and last, but requir- of what happens in the 
ing the most thought and skill, the man- quenching. ‘The rea 
ner of quenching. sons, or some of them, 
‘To some it may come as a surprise to are indicated at C, Fig. 
2. ‘The high finish at 
y the left presents much 
qualities. Finish does not as a rule make Jess surface to the 
4 great deal of difference with very small quenching fuid than the 
Parts, and not so much with oil-hardening medium finish in the 
steels, but it is quite important, however, center, and, for some 
‘with dies, punches, and parts of any size, cause not fully under- 


B: heating and quenching have especially when made 
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NEW STOCK TICKER 


The stock ticker no longer ticks—it runs so fast 
that the ficks merge into a soft, sustained murmur. 
The new ticker receives 4000 electrical impulses a 
minute. From these, it prints 500 characters, with 
deadly accuracy. 


The new stock ticker, like almost all modern ma- 
chines, gets most of its efficiency and accuracy 
from the use of fine tools—tools like Starretts. 
Skilled machinists entrusted with the building of 
such complex machines choose Starretts because 
they must have the finest precision, and because 
they like the extra convenience and depend- 
ability that they find in Storrett Tools. 


Precision and convenience—if that is what you 
are looking for in your work, you too will like 
Starrett Tools. Among the 2500 different Starrett 
Tools, you are sure to find many that will make 
your work easier and surer, worthier of your pride 
and pleasure in doing things quickly and well. 
Let us send you a free copy of the new Starrett 
Catalog No. 25 "W"'. A valuable reference book, 
it will give you many suggestions for improving 
and speeding up your work. Send the coupon. 


01 Dial Test Indicator 


low —the coupon. Slip it in. an envelope for your 
free copy of Strrelt Catalog No. a5 "W" 


THE LS. STARRETT COMPANY 


ATHOL, MASSACHUSETTS 
Please send me Starrett Catalog No. 25"W't 
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cedure is that at C, 
Fig. 5, of first. im- 
mersing a part in 
water or brine, and 
then transferring it to 


Soswany, 1931 


but it is highly important with water or 
brine. A satisfactory temperature for a 
water or brine bath is from 40° to 60° F. 
What is likely to happen with higher 
temperatures is shown at B. Practically 
all steels refuse to harden properly when 
the bath temperature rises near body heat, 
cor about 100° F. These facts will explain 
why trouble frequently occurs in the last 
pieces of a batch that is being heat treated. 
It is a simple cause, and though not the 
only ‘one, it is entirely sufficient 
to account for the trouble. 
Variations in the temperature of the 
‘quenching bath, however, may 


hafacteraties of quenching baths, 


hard surfaces should be plugged, 
as a rule, with asbestos. 

In the tool steel disk in Fig. 3, 
there is less risk of hair cracks 
and uneven shrinkage with the 
art prepared as at l than ag at 
B. Similarly, | sharply necked 
portions, deep slots, and the bot- 
toms of bores in parts like those 
at C and D are often protected 
to advantage by wads or shields 
‘of asbestos applied in the man- 
ner shown, A point that ought to 
bbe mentioned in this connection 
is that wherever possible, sharp 
inside corners should be avoided 
in a piece that is to be hardened. 
‘The design of the parts at F is 
far superior, from the  stand- 
point of hardening, to the sharp- 
comered shapes at E, 

‘The kind of quenching medium 
used and its physical condition are mat- 
{ets of the uimost importance if proper 
hardening results are to be obtained. 
Water used for quenching should be as 
soft as possible. No quenching bath 
‘should ever be allowed to get foul and 
dirty, For oil quenching, use some special 
‘quenching brand rather’ than lubsicating 
‘or cylinder oil. ‘The chief uses and char- 
acteristics of the three main quenching 
baths—water, brine, and oil—are shown 
in the chart of Fig. 4. 

‘Very small or thin parts of water-hard- 
‘ening steel will not only harden in oi, but 
are often hardened more perfectly ‘that 
‘way because they will be stronger. On 
the other hand, parts of heavy cross sec~ 
tion made of steel that is supposed to be 
both water- and oil-hardening are usually 
quenched in water because they 
will be harder, The best medium 
for extreme hardness is the brine 
bath, made by adding about 5 Ib, 
‘of common salt to each 10 gal. of 
water. Brine is almost always 

referable (0 water in cascharden: 

i. It will not produce good col 
coring, but many cases of “rubber 
skin” can be avoided through its 
use, 

‘Tn most cases, water for quench- 
ing should not be allowed to have 
«film of grease or oil on top, as at 
A, Fig, 5, because even a’ light 
‘dating of this kind will prevent 
‘some steels from properly harden- 
ing. On the other hand, a layer of 
oil an inch or so deep, as at B, 
‘may occasionally be used on top 
‘of the water bath with good suc- 
cess in treating “cranky” parts of 
high-carbon steel, or steel that is 


oil to cool. This 
method is often use~ 
ful in casehardening 
parts that might 
otherwise warp badly, 
like the parts at D. 
‘The water 


tracts: the remaining 
heat. 

The size of the bath 
must be large enough to keep it, from 
heating up rapidly as pice after piece is 

As indicated at , Fig. 6, this 
isa point of no great significance with oil, 


be turned to good account by the 
exercise of correct judgment. 
Large, heavy work with deep 
Hoes and recesses that require 
stiffening and wear-resisti 
Hardness rather than the hard: 
ness of a keen edge may be 

iched in warm water and 
thereby kept from developing 
dangerous stresses, 

‘Tepid brine often gives a bet- 
ter hardness with less strain in 
the steel than could be obtained 
through the tse of extremely 
cold water. Indeed very cold 
water and brine are the bane of 
intricate and sensitive parts 
and work of varying cross sec- 
tion. The chill should always be 
taken off the bath before quench- 
ing work of this kind. 

Examine Fig. 7 closely; it 


Fig, 7, How boiling water can be 


illustrates a use for boiling water that will 
often save an immense amount of grief 


td 


or water-quenching. W 
‘work is heating, a good sized pot 
‘of water is brought to a boil near 
the quenching tank. As soon as 
the work has been quenched to 
where it will still cause a drop of 
water to evaporate quickly, it is 
speed ‘the eg ge 

wily wrapping the piece 
while sll warm in paper or cloth, 
Ss at B, Fig. 7, or covering. with 
lime, ashes, or sand, as at C, are 
all good, and better than allowing 
the work to get cold in the bath, 
Hot oil also may be used, but boil- 
‘ing water is better, since it can add 
and subtract heat, and because it 
can never get too hot to do harm. 


In an article to, follow, Mr. 
Simon will conclude his discussion 
on the art of quenching. 
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True Value! 


a moderately priced 
micrometer of 
Brown & Sharpe Quality 


No. 11 For the man who wants a first quality, reliable 
without Ratchet Stop micrometer caliper at a moderate price, there 
A is no better “buy” than a Brown & Sharpe No. 11. 
ange 0 1 1 by shows Careful workmanship, clean cut graduations and 


the Brown & Sharpe high standard of accuracy 
make the No. 11 a very desirable micrometer. 


BS The distinctive shape of the frame permits 


measuring over projections or in shallow slots 
— a feature which appeals to most mechanics. 
Frame has « durable japan finish. 


The popularity of Micrometer No. 11 is due 

to the convenience of the tool and the excep- 

tional quality available for a moderate price. 
Have your desler show you Micrometer No. 11 
© him for our Small Tool Catalog No. 31 
Frmenerst over 2300 useful tools. If he can- 


not supply you, write us. Dept. P. S., Brown 
& Sharpe Mig.’ Co., Providence, R. 1, U. S.A. 


Other Popular Brown & Sharpe Tools 


‘Toclmakers* ite Raion 


‘Brown & Sharpe Tools 
“World’s Standard of Accuracy” 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifier the approval of the INSTITUTE OF STANDARDS, See page 8. 
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‘Tips from Five Expert Shop Men 


ROD STOCK CLAMP FOR 
POWER HACK SAWS 


SIMPLE jig for holding several rods 
of stock Jn a hack saw vise can be 
made from_#4-in. strap iron as illustrated. 
‘The strap iron is bent at each end so as 
to fit the movable jaw of the vise, and a 
hole is drilled at the back of each bent- 
‘over portion as shown, 
‘of stock holder has the advan- 


ters to be held tightly in the saw vise. 
‘The writer has clamped as many as five 
rods, all of different diameters, with this 
vise attachment,—H, Moore, 


RIGGING A MILLER FOR 
LARGE LATHE WORK 


‘N EVERY small machine shop an ocea- 
sional’ job is encountered which is 
beyond the capacity ofthe, availabe 
lathes. ‘The work often can be done satis 
factory, however, by, win hoon 
Tachine, Equipped with a fac 
plate, the miller can swing larger ple 
of work than the average lathe because 
the knee ean be lowered and in most cases 
the table can be moved out far enough 
to clear the work. The cutting tools are 
bolted on parallels at the proper height, 
‘and for grinding operations, a portable 


Old 
Bill 
| Says- 


N ACCURATE work, use an 

expansion reamer to fir dowel 
pins after the holes have been 
thine reamed a few thousandths: 
lander size. 


A good method of drawing the 
temper of a tap or reamer evenly 

‘around after if has been hard- 
ened is to heat a heavy metal cyl- 
inder and insert the tool into its 
very center. This can be done by 
suspending a wire hook above the 
center of the cylinder t0 serve as 
a rest for the tongs and make it 
easy to hold the object steadily. 
If two cylinders are used, one can 
always be kept hot in the furnace. 


In a shop with no compressed 
air equipment, a tire pump comes 
in handy for blowing out chips 
and dirt in machinery and tools. 

| 


irinder can he used in the manner shown, 

_ This eedient recently served in one 
shop for machining a compound blanking 
tie’ as illustrated. “The shoe was fase 
tened to faceplate B with four screws and 
then counterbored as at C. After the die 
sections D had been doweled and screwed 
in place, the sections were ground to the 
correct diameter with grinder E. These 
‘operations were repeated in making the 
punch and shoe. 


JOBBERS’ GAGE SERVES 
AS DRILL RACK 


YY MOUNTING a jobbers’ drill gage 
plate on a block of hardwood, you 
can supply yourself with a convenient and 
timesaving rack for the storage of drills. 
A piece of hardwood just as wide as the 
sage is recessed as shown to such a depth 
that the plate will just fit flush with the 
top surface of the block. Place the 
in this recess, mark the locations of the 
holes, and drill each hole with the proper 
drill.” The depth of each hole should be 
determined, of course, by the length of the 
drill that is to be stored. After the holes 
are drilled, replace the plate and fasten 
it down ‘with two roundheaded brass 
With this type of drill holder it is easy 


fo pick the exact drill you_need, and 
your drill gage is where you can always 
find it. This arrangement is excellent for 
the tool room since the drills can be kept 
in complete sets. Plug gages also can be 
stored in this manner—F. J, Wivwetat 
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Auached to « block of wood, the jobbers? 
eit eee ‘oe ‘yo 


ADJUSTABLE DEPTH GAGE 
FOR HAND HACK SAW 


SIMPLE depth gage attachment for 
‘a hack saw for use in slotting stock 
and in cutting metal electrical conduit so 
as not to injure the inclosed insulation 
‘can be made from four No, 6 roundheaded 
machine screws with nuts and two pieces 
of 1 16 in, thick soft met 
‘The distance X on the drawings below 
should, equal the width of the blade; 
while ¥ should be equal to the depth of 
the deepest cut that may be desired. The 
width Z should be about one half of 
bbut should not in any case be less than 
36 in, The flanges, which serve to stiffen 
the metal, should’ be at least 1/16 in, 
deep —CHanuts A, Prast 
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Sadlier at his mill 


using the OEM” 


TWO FAMOUS'MIKES" 
ne and Music Filled the Air. y 


curate was the large and deeply eut numbers 
Micrometer. Wi he 
meter you 


scientifically inspected amd are guaranteed, 


ie bepne bas on ak edule 
For accuracy, improved design and construction, 
finer finish and balance—demand 


[uFKI N Precision 10 OLS. 


THE [irxw RULE CO. SAGINAV RULE CO., SAGINAW, MICH. 


106 LAFAYETTE STREET, NEW YORK, and WINDSOR, ONTARIO 


Send for this FREE CATALOG 
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WHY NOT GRASP SUCCESS? 


Study 


radio in your 


spare time at home 


A Insti 


students 


ithoot your famous laboratory method 1 
‘of radia instruction at home. 


nvow... 
— § starton the 
Bl road tosue- 
- Hl cessinradio 
Eropay: 


Rare Set at we tn poise btn ayo tl 
that you're worth more money’? Are you pleased with your- 
self, your work, your associates... .und your future? What does 
next year hold fo and the year after that? 


Are you 
your life. 
meet mot 


ontent to merely plod along through the best years of 
‘or do you want to get into far pleasanter work. .. 
interesting people 


and hold a well paid position? 


‘The ambi 
ing rapidly 
+ «Will it be a losing game or a profitable adventure? 
yoa GROW with a GROWING BUSINESS or 
your life and opportunities in an industry that 
ing a losing battle? 


ious mun ties his future to an industry that’s develop- 
that's going up andl wp! Your life lies before you 
wilt 

il you waste 
already fight= 


If you are looking for a REAL opportunity . .. if you want to 
the most of your life. . . to grasp the success that should 
be youra, then we say to you, Study Radio,” 


veryone knows that Radio is the fastest growing industry in 
the world today... countless opportunities are waiting for men 
who have the training and ability to grasp them. Where have 
you heard of any business that has developed as fast as this? 
Radio needs trained men and needs them NOW! Think of the 
future Radio offers you! 


You can easily obtain the training you need under the direction 
of RCA Institutes, a division of Radio Corporation of America, 
which thoroughly trains men in every branch of radio and also 
assists them in obtaining employment. You learn radio by actual 
experience on the very latest types of radio equipment, You 
study under the direction of nationally known experts, You can 
learn all about radio servicing; and selling, ship operating, shore 
station operating, radio telephony and telegraphy, and airplane 
radio equipment , . . also instruction in sound motion pietura 
installation, maintenance and 


Study at Home i 
‘The RCA Institutes complete Home Laboratory 
Course givesyou all younced to know about radio, The lessons 
are of absorbing interest. .casy tolearn. You rapidly progress, 
step by step... and youreceive absolutely free the complete ICA 
Institutes Laboratory Equipment, a modern outlay of apparatus 
furnished to every student,..enabling you to easily solve radio 
problems. Thisis the way for you to acquire, in your spare time, 
the commercial knowledge and ability that command good pay. 


By America’s oldest and foremost 

Radio trai 
This home training course and free laboratory equipment are 
backed by more than 20 years' experience. A signed agreement 


furthermore, if after taking this course you are not sat 

in every way, your money will promptly ibe returned to you. 
Read this free book 

Everything you want to know about Radio... Describes in deta 

the home training that has placed thousands of men in good 

paying positions. Forty fascinating pages of pictures and text 

all about radio, 
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READ HOW YOU CAN DO IT 


Study radio in the finest 
equipped schools in America 


In order to make it easy for you to study radio, RCA Institutes 
has opened six completely equipped schools throughout the 
country... at New York, Chicago, Boston, Baltimor 
Philadelphia and Newark, N. J. Each of these six schools has 
the very last word in radio equipment. They all offer exactly 

the same training in day or evening classes... you study f 
under the personal direction of RCA experts. In this way you You get commer- 

learn at the very heart of radio itself, because you study under cial training that 

the direction of RCA great corporation that sets the prepares you for 

standards for the entire radio industry. The very progress of i 

radio is measured by the achievements of the famous engineers 
in the great research laboratories of the Radio Corporation 
of Am 


Pe 


Only training co 


thee That's what RCA Institutes does for you, . . that's the kind 


sponsored by Radio Corporation of America of training. you want . . . the practical, thorugh knowledge 
that you need for success in radio, 
Graduates of thers schools are thoroughly posted in all the 
very latest develop. Opportuni Men 
ments, the newest in- 


Me, o) rvsions._ Graduates frequently obtain positions shortly after graduation. 


ss the thorough training that given him 


discoveries in radio, rery Braduate rece 

DANM OF MANAGERS OF because they study In the Knowledge and the confidence tohold a good paying position, 
the finest equipped 
schools in Americn Come in today . .. See for yourself! 


Step into the nearest school and then you 
will know why it is that thousands of men 
:NEAL JAMES 6. HLARHORDY have acquired the training that has enabled 


[erst late q them to occupy well paid positions in radio, 
ee Meet the instructors, talk to the students, 
a examine the equipment. . . convince your- 
RUDOLF L DUYERS self. . . See what radio can offer you, and 
ae what RCA Institutes can DO for you, We 


will be glad to meet you. . . glad to explain 
everything . .. toshow you everything. . « 
without the slightest obligation on your part! 
Come in today and get a copy of our fro 

book, of send for it by mail, See what our 
course has done for others and what it ean 


yi stew 


do for yout 


Send this coupon fo the school most convenient fo to attend. 


ovwes'mwin IRCA INSTITUTES, Inc. 


Trane Hai prin of Ameri A icaton of Nadia Corporation of Amerion 


RCA INSTITUTES, Ino 
Dept. SP 


eel EIS N. Charts Stet, Baltimore j 
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Gilling Cracks 
around \\/indow 
and] )oor Frames 


By W..). HEFFNER 


NY houses—perhaps yours is 
fone—have unsuspected cracks 
and openings at the joints where 

the door and window frames meet the 

exterior wall, whether it is frame, brick, 
or stucco, ‘The importance of plugging 
these openings is not generally realized, 
yet it should be quite obvious that weather 

Stripping the doors and windows them- 

selves as described in two previous articles 

(PSM. Now. '30, p. 108; Dec. 30, p- 

114) ‘will never be entirely satisfactory if 

air can leak around the frames by another 

route. 

Furthermore, moisture as well as cold 
air enters through these cracks and often 
causes the paint to blister and peel in 
large areas around the doors and windows, 
and, in the course of time, is likely to 
rot,'the wood. If there is’ considerable 
leakage of air, the inside walls often bear 
telltale streaks of dust and soot, and if 
rain gets in, the damage to the wallpaper 
‘or paint may be considerable. 

alking these cracks is a simple matter 
compared to applying metal weather 
strips, While materials such as. patty, 
mortar, and roofing cement may be used 
for filling the cracks, they are not wholly 
satisfactory, Common putty and. mortar 
harden quickly and fall out, and roofing 
cement smears up the woodwork. It is 
better to use a specially prepared calking 

;pound, which, while similar to pu 

in its plastic qualities and ease of applica 

tion, is far superior in adhesiveness. 

AA’ satisfactory compound can be mixed 


Alli) 


as follows: paste white lead, 6 o2.; dry 
asbestos, 9 oz.; whiting, ¥ oz.; linseed 
oil, 1 gill (approximately); and enough 
lampblack to tint the mixture to the desired 
color, This makes about 1 Ib. of the com- 
pound, which is ample for the average 
‘opening in a frame house. For brick, con- 
crete block, and other masonry buildings, 
allow about 2 Ib. an opening. 

‘The formula is a flexible one, and the 
proportions can be varied considerabl 
Experiments substituting lubricating oil 
for linseed oil. or color pig- 
ments for lampblack, will prove 
successful 

‘in mixing, the white lead and 
asbestos are thoroughly com- 

‘and leavened to a soft 
putty state by the sparing use 
of oil. The lampblack colors 
the compound gray and the 
whiting is added to overcome 
the objectional stickiness. 


READY amined cating com- 
pound in various colors 
can also be purchased in well- 
stocked hardware stores. If this 
type is used in preference to the 
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becomes soft and sticky and is dificult 
to work. A liberal dose of whiting or the 
immersing of the plastic in cold water 
will eliminate this disagreeable feature. 
In winter the plastic has a tendency to 
‘become stiff. Soften it by heating or dip- 
ping in hot water. 

A large cotter-pin puller makes an ideal 
caiking knife if the curved flat face of the 
broad end is polished smooth and bright 
to prevent the compound's adhering to it. 

‘The easiest method of calking with the 
knife is first to roll a small ball of the 
compound in the hands until it resembles 
a thick string. Then, working upward 
from the sill, press the string of plastic 
well into the joint with the polished face 
of the knife. When one side has been 
filed, smooth down from the top with a 
slow ‘stroke, Put considerable pressure 
con the knife to force the surplus com- 
pound to the sides and remove this excess 
by using the end of the knife as a cutting 
edge. Finish by smoothing again, this 
time without pressure, until the filled joint 
presents an even, glossy surface. Should 
the compound become extremely sticky 
use, add a small quantity of whiting, 


ASAEKING un can be made at home 
by fitting a tapered metal spout over 
the nozzle of an automobile grease gun, 
With this implement a thinner grade of 
plastic is needed. To thin the homemade 
Product, increase the white lead and oil 
content, If the commercial brand is used, 
purchase a grade intended for this use. 

Work from the top down to the sill, 
ejecting enough compound as needed to 


fill the joint thoroughly. No smoothing 
is done because this type of plastic is s0 
soft that it will spread, 


In old houses of those which have heen 
carelessly erected, the space in the joint 
between the frame and wall will frequently: 
be in excess of ¥ in, To fill such a spac 


is necessary to provide a base for 
the plastic. Tamp oakum, waste, rags, oF 
‘even newspapers in the rack until firm 
enough to act as a foundation; then calk 
in the usual manner, 

should be applied over all calked 
joints, although it is not imperative that 
this be done at once, 


A complete index of our Home Work= 
shop material published during 1930 hos 
been prepared (see page 92). 


homemade product. a few hints 


regarding its use will save con- 
siderable time. In hot weather 


‘The two operations ia ealking a crack. At left, push 
ne compound toto the opening 


‘a right, smoothiae ft 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


‘0 ASSIST you in your home workshop, % 2° 
ar ees) “Yankee 
blueprints containing working drawings of a 
Dara nue, votes eee 
ee eee en nee 
ception of certain designs that require two alance an 
ees ca ears eee 
ingly 50 or 75 cents as noted below. The | 
rn eae 


Popular Science Mor 
381 Fourth Avenue, 


Send me the blueprint, or Blueprints, 1 


comfort grip 


underlined below, for which I inclose give you perfect control and 


MOWUaTS «ev enesr seen of ORES. 


make serewslriving jobseasier. 


Aiptune Models g1-Qnetabe tease Every “Yankee blade is twice 
bye oly 2 PerTube Eiete tested by*Yankee”toolmakers. 
o. tiniberth’s So 

Ege, TY! Ship ana Coach | Every blade, mind you—so that 
12.20 8 singe Bick Toda i 
86, 35m. Twin Pusher | 44.4 the blade in the very “Yankee” 
HF Sean: Scoplane y 
sh. Bremen =e 


Serew-driver you get won't 


twist, crack, break, or bend on 
the edge. And the blad 


can’t 


be loosened in the handle by 


Bp * Bow se any use or abuse, Sold and 
ow Frou 

secon cabot |e. aca 

fc Grin 

Estar chene 92, Baltimore 

| TESS Roms cette) #2 


ee 
faderiatic St ‘Gita, hall Se 
olin Seteens 

Three Madera! 


Serew-drivers 


Standard Sites Fiteen snes 145° 


Elsctrie 30, eae ay Box 
Blinc igh Pow| 7 "ing * 
Reine Low Pow.| 65. Sin Simple Blok 
‘Sn | Spatser | 
PE EEE LS OCR es MAKE BETTER MECHANICS 
Netbeans sina vey ase | NORTH RROS. MFG. CO., Lehigh Avemee, Philadelphia, U.S. A 
Sod eadenicoe, Free Book, showing ‘Yankee Touts in ase: Ratchet 
wees, Heat Chae ele Nala ech ils hates fap Weekes, 
Street. Rivet Pook ait Sl sad sche eter Recie Ba races Be 


City and State 


) 
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With the right brush, rightly cared for, 
You Can Do Your Painting 


Easier 
Quicker 


Better 


By GW. VAN WALTHER: 


UVING brushes presents to the 
amateur painter a problem some- 
‘what similar to the proverbial “cat 
in the bag.” Indeed. even experienced 
workmen encounter difficulty in judging 


the wearing and  finish- ] bristles when th 
applying ques of new tied The good trasien 
however, have only a few 
Usually the professional loose bristles that can be 
inter does four things: ‘worked out by hand, while 
ie buys from a good the poorer grade are likely 
dealer, uses only brushes | to shed bristles for theit 
manufactured by compas entire life. good prac- 
nies which haye & national tice is to use a new brush 
reputation for quality, for forty or fifiy strokes 
subjects each brush to a fon a scrap piece of wood 
few simple tests. before before applying it to any 
Duying it, and lastly’ tries | specific job. This, to- 
to @ prolong the life of his gether with a thorough 
careful use finger working before 
and systematic cate first dipped into the paint 
Tn judging a paint | will remove all the loose 
brush, examine the bristles bristles. If the brush con- 
carefully. A” good-grade | ues to shed, you might 
hog bristle brush can be | just as well not use it. 
identified by spreading the | | Amateurs often find 
bristles and looking. for brushes that did not shed 
the small “flags” or branch. when they: were first used 
stems at the working end. — begin to shed after a few 


Tt is these Tittle ends or 
hhaies that spread the paint 
evenly over the surface 
land also determine the 
capacity of the brush, 
we manner in, which the bristles are 
hheld in the handle is another item of 
importance. Good brushes are set in 
hard rubber or a chemically inert cement, 
or are held by compression supplied by 2 
strap. Bristles jin- cement 
hich is soluble in alcohol cannot, of 
course, be used in shellac, lacquer, or any 
other similar finish containing alcohol. 
All brushes, good and bad, will shed 


paint-holding 


‘A small oval brash is expe 
Cally auited for clove work. 


painting fobs. “This is 
generally caused by the 
fact that care was not 
exercised in cleaning the brush. ‘The old 
trick of pulling the bristles through a 
seties of nail points driven up through a 
board to form kind of a rake will often 
cut the bristles, as will a putty knife or 
other sharp implement when used to 
remove hardened paint. 

list brushes “are sold in, two general 

shapes—square ends and chiseled ends. 
‘The chisel-end brush is used for applying 
vamish, enamel, and lacquer, since it 
tends to allow the finish to flow on the 


suriace rather than to spread it on, Paint 
should be spread on; therefore, the 

re ‘serves in that capacity. 
"Brushes should he used with the same 
amount of judgment as would be dis- 
played in the use of chisels, If you are 
doing large work, use a wide brush; if 
you are doing small work, use a narrow 
brush. Oval’ and round brushes are 
especially suited for small work such as 
sashes and narrow trim, and they have 
the added advantage of having a large 
number of bristles within a limited width, 

Best results with varnish, lacquer, and 
enamel can be obtained. with the’ soft 
bristle type of ‘brush which usually’ is 
made up of either fitch, badger, camel, 
bear, oF ox hair, 

Keeping brushes in condition is mainly 
question of careful cleansing imme- 
diately after each period of use. Paint- 
brushes should be thoroughly cleaned in 
turpentine, gasoline, kerosene, or benzine, 
Varnish brushes may be cleaned in hen- 
zine and then in turpentine, or in a mix- 
ture of one part turpentine and two parts 
gasoline, Brushes that have been used 
in shellac are cleaned with wood alcohol 
for denatured alcohol. Lacquer brushes, 
which should be used for lacquer only, 
are cleaned in lacquer thinner, Kalso- 
nine brushes are cleaned in warm water 
and should be hung up to dry afterwards, 
Never start a kalsomining job with a wet 
‘or damp brush. All clean brushes shoul 
be shaped and wrapped with paper after 
they are dry in order that they may be 
kept free of dust and grit. 

‘A paintbrush can be kept in condition 
overnight by hanging the brush, by means 
of a rod passed through a hole in the 
hhandle and supported on the sides of 
the container in linseed oil of a. half-a 
half mixture of turpentine and linseed oi 
Never stand a brush on its bristles, 


8 eno on 
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WOODEN “SHOES” FOR 
WALKING ON SKATES 


NYONE who does his skating on a 

pond or lake where there is no club- 
house oF other shelter will appreciate the 
woorlen “skate shoes” illustrated. These 
make it possible to put on one’s skating 
shoes in the basement of his house and 
then walk or drive to the ice. It takes 
but a moment to remove the blocks, and 
the discomfort of having to change shoes 


Jing with not 
‘your trates 
Wyo haves pair 


{in the cold, perhaps with nothing but a 
snowbank to sit on, is entirely avoided. 
Note that the blocks marked 4s, As, 
and da give direct support to the skating 
shoe in three p hase block B is 
ccut so that the grain runs across it; then 


will not cause it to split 
between the two long 
blocks C and at the rear end passes under 
block Aa, where it is held firmly. The 
only other fastening required is a web or 
leather strap applied as shown, 


the skate 
‘The runni 


If the tubular type of skate is used, the 
design need be altered only slightly in 
order for it to take the tube. 

it is impossible 


ting shoes; and 
_ 8 short distance on 
fe skate runners, it is not good 
to attempt to do so because of 
the danger of dulling and nicking the 
blades—C. C, Preveren, 


USES SHEET LEAD FOR 
SHIP MODEL BLOCKS 


HIP. model builders often hesitate to 

begin a new model because the mak- 
ing of blocks and deadeyes from wood i 

‘h slow and delicate work. After try- 
ing all the methods and materials I could 
think of, I now make the blocks and dead- 
eyes for my models out of sheet lead. 
The holes are frst drilled with a fine drill, 
then the shape is cut out with a sharp 
knife, and finally a groove is filed around 
the edge of the deadeye with a three-cor- 
nered file Brut. Hussey. 
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“HOW TO. 
~ Sharpen 


x= WOOD- 
WORKING 
TOOLS’ 


reader of 
Popular Science Monthly 
to get this hook 


who uses edge tools will 
find in this new 86-page illustrat 
booklet “How to Sharpen Wood- 
Working Tools,” real helpful infor- 
on on the art of sharpening th 
tof the background of long experi- 
ence and full knowl nel 
Ericson has written 
serves it place in every 
shop. 

Sign and mail the coupon below 
and we will send you a copy fre 
Your local hardware dealer can su 
ply you with these sharpening. sto 
We recommend 

CARBORUNDEM BRAND 
COMBINATION STONES 
for your 


tenting gw om 


ook th 


man’s wor! 


DRAW KNIVES 
WOOD CARVING TOOL 


haters 


THE CARBORUNDUM COMPANY, NIAGARA FAI 
Canadian Carborundum Co, 1, Nagata ¥ 


CARBORUNDUM 


BRAND eae 
COMBINATION 


STONES 


Teena 
Tate Caitbonexmeae naxo 


“ue 
‘CARKORUNDUM 
a COMPAN 
‘Send me the 6-page booklet 

ow to Sharpen Wod-Working Toa” 
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Forging Hardware 


How to hammer out whatever you 
need from copper, brass, and bronze 


By EDWARD THATCHER 


LITTLE ingenuity and dexterity in 
ive metal work is often of 
I value to the amateur 
He can then make whatever 
special hardware and metal 
rmaments he needs for, the 
work he has under way—han- 
des, braces, bands, and miscel- 
laneous fittings for 
furniture, brackets for 
lighting fixtures, 
hhinges and latches for 
doors, and a variety 
of parts which cannot 
be found in the stock 
‘of even well-supplied hardware sto 

Work of this kind, if at all hea 
requires an elementary knowledge of 
forging. This word has a forbidding sound 
for those who do not specialize in metal 
work, but there is no reason why any 
handy man should have difficulty in mak- 
ing such forgings as the lantern brackets 
shown in the photographs on page 111— 
brackets made by the author especially to 
illustrate this article, 

Copper, brass, and bronze, as well as 
silver and gold, thay be forged in the same 
way as wrought iron, save that they are 
not forged while hot, It is necessary to 
hheat them red-hot, but then they” are 


last step in hammering a scroll As copper, brass and browse 
forged told, the work is easier than’ is generally though. 


quenched in “pickle” (water with ten per- 
cent of either nitric or sulphuric acid 
added to it) to clean and anneal them 
before forging. As soon as the metal 
hardens up from the hammer blows, it is 
annealed again, and so on throughout the 


‘may be forged at a dull red heat, but this 
is a matter for careful experiment, and 
it is generally safer to anneal them first 
and then forge. 


Since copper, brass, and bronze cannot 
be welded in the fire like wrought iron or 
steel, forgings of these metals are gener- 
ally riveted together or held by collarlike 
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Specialties 


clasps or binders. Of course, copper may 
be welded by the oxy-acetylene torch as 
‘may many of the nonferrous metals, but 
this Is work forthe expert welder 

the home shop, forgings may 
be heated by the blowtorch, in a common 
stove fire, or in a charcoal brazier aided 
with a hand bellows, and quenched in the 
regular pickle pot, Larger work requires 
‘a regular blacksmith’s forge burning coal, 
‘coke, charcoal, oF gas. 

For good work, a very solidly mounted 
blacksmith’s anvil is necessary, although 
in the home shop small forgings may 
done on stakes or on a length of rail 

‘When making and like forms, it 
is frequently desirable to thin or taper 


ow a vise and a monkey wrench are wed to 
five an oraamental twint to a forged: bar, 


down the metal gradually from a thick, 
flat bar or a round bar into a smaller sec: 
is called “drawing 
down.” Properly 
‘annealed metal placed on a fiat anvil face 
and struck with a hammer spreads in all 
directions; but if the piece is to be drawn 
‘out longer but not wider, 


as at £ in the accompanying drawings. 

‘The forging is always started at one end 
and worked back toward the thicker part. 
‘The work is frequently annealed and occa: 
sionally placed edgewise on the flat anvil 
surface and trued up by hammering. 
After the work is sufficiently Jengthened 
for tapered, it is placed on the flat anvil 
and smoothed up with the hammer. ‘The 
metal should be annealed a number of 
times during these operations. 

Daring all drawing-out operations. the 
smith keeps his work constantly squa 
nd true up so that it wil not get 190 

far out of shape. It frequent! " 

that the work ‘becomes itreguar of di 
mond shaped as at F (all references are 
to the drawings), This should be reme- 
died at once. To square up the work, the 
hammering should be done carefully’ and 
in such a direction as to force the metal 
back into a square. 

‘When round bars are to be drawn down 
for pointed and are to be finally round in 
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rackets which represent 
"type of Stting any craftsman ‘an make 


ion through the entire taper oF poi 
stock is first drawn out square as at / 
Turn the har from side to side as it is 
hammered. Next, the comers of the 
squared section are hammered down, mak: 
ing the taper eight-sided as at #7, Finally, 
while the work is constantly turned, it is 
tapered with light blows to a round sec~ 
tion throughout as at G, 

Bending is usually done over the rounded 
horn of the anvil, sometimes aided with 
‘squeezing operations in the vise. The steps 
in forming a loop or eye in the end of a 
bar are shown at A 
‘make a scroll, follow the steps 
shown in B, The metal is first drawn out 
as desired, then the end is bent down to 
form the ‘inner end, ‘The work is next 
placed on the flat anvil with the curled 
end up, and the curl is increased. Again 
it is placed over the horn, then on the flat | 
face. A good smith can’ make a perfect 
scroll in this way. For some bends one 
tend of the work may be placed in the vise, 
and the jaws of a monkey wrench set at 
right angles to the work to form curves 
or angles. 

Shoulders in the metal, such as those 
at the end of strap hinges’at the juncture 
of the leaflike end, are formed as at C 

Twisting is a’ simple and effective 
method for decorating forged metals. A | 
square of octagonal bar is annealed, one | 
end of it gripped by the vise, and the | 
other end turned or twisted by means of 
a large monkey wrench, Hammering, 
bending, or twisting metal will harden it, 
and it should be well annealed for ali 
these operations—and after them if the 
metal is to be further worked. 

Holes may be punched in forged metal 
with strong, tapering punches, as shown 
at D. The swelling of the metal around 
the punched holes may add considerably 
to the decorative effect. Such punches 
may be either round or square across, but 
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Getting drwer soaring nem bench apron mith ATKINS Slvr Stee Rio and Compats Same 


Build a Shop Outfit 


Saw Horses..Work Benches . .Tool Cabinets 


You'll get a big thrill making your own workshop furni- 
ture, when you have the expert guidence given in this 
new ATKINS Saw Book for Home Craftsmen. 

The section on “Building Your Shop Outfit” gives clear 
working drawings and step-by-step instructions for making 
2 pair of sturdy saw horses . . . a folding bench for the 
snaller shop . . . a combination tool box and seats. . a 
larger work bench with latest features . . . and a handy 
‘wall cabinet for your tools, 


And to help you do accurate joinery in building these, 
and other projects, the book has a special section which 
shows the easy ways to cut and fit the 24 most-used types 
of wood joints. 


It’s a Complete Home Shop Manual 

Other Features point out . . « pleasure and profit In home-crafting 
«= « how to start a new shop +. « what tools to buy . ««. where to 
'3et job plans for ever 200 popular projects . . . beiter ways to 
sharpen saws. . « end 80 on, Finally, there are pictures and brief 
descriptions of leading ATKINS Silver Steel Saws and Saw Tools 
for home shop use. It tells you why these world-famous saws cut 10 
‘much fester, run easier, hold a keen edge longer, and for 
‘outlest ordinary saws. The book is brimful of practical in- 
formation to save time, efort and money in your hobby, 
No wonder thousands are sending for it every month, 
Better write for your copy NOW. It's worth dollars to 

you, but costs only « dime! Use the coupon. 


Your Boy’s Christmas Gift! 
This book and @ set of tools, including an ATKINS 
Junior Mechanic Hand Sew, from your Hard- 
‘ware Store, would make ¢ great present 


for your boy. 


\ ay = and Company 
5 cls Indianapolis, Ind. 


1 erclose « dine lor mp copy ofthe new 
[ATKINS SAW BOOK (Rease PRINT below) 
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Here’s That Long-Hoped-for Handb00k 1.10 sax ciges te sn | 


between the face and side, 
Well-annealed work is. placed on the 
For Your Home Workshop iit seh foe ee nt 
Seni tes deed poral tote 
eer yee iets bee 
Horwied weaierauasanca| Sik ete eee 


‘The metal is then reversed on the anvil, 
with your name in gold on the front cover nq the punch is set over the hole punched 
. in the other side (the mark being easily 
It Will Show You How to, x0 on the metal). ‘The punch is struck 
until it comes through, when the work is 
Be Your Own furniture builder—electrician— bepedp tet | eae encanto 
radio expert—painter—decorator—toy maker ‘parts of the work may be “upset” when 
—model mechanic—garden craftsman—metal necessary. This usually. means that one 
worker—boat builder—and general all-around end of a piece is made larger by standing 
construction and repair man. the work on the anvil and hammering down 
the end, as in eveting ; 
‘orged work may be placed over carved 
a With the Expert Help oj wooden forms or hollows and driven into 
bp of them with the hammers, or placed on 

blocks of east lead to form bosses, 


THE HOME WORKSHOP J «vie siiviitals 


|] the parts are 10 be held together with 


A single-volume encyclopedia of plans and methods of collatlike binders, itis a good plan to soft 
construction and repair giving practical directions ic them sto they wll be held while 
for making scores of useful and beautiful things. ee eee 


Just the book you've always wanted. It gives you clear, complete, and simple 
ions for doing expertly all those jobs of craftsmanship you've often thought of 


FORMING RIVET SETS | 


and siggeats scores of others you can easily do with the proper directions. Put thi 
handbook in your tool eest for quick reference—ollow ite plans and directions every ITH the aid of a steel ball of the 
time you bave 2 job to do with tools—and i will soon make an expert of you ts 2 proper size, it is possible to make 


mine of ideas for making Useful things, a whole hbrary of practical excellent rivet seis with very little labor 
ans and sable directions. Tt offers the most expert guidance, for Contains 49¢ | and at practically. no expense, Take a 
Ms material has been prepared by twenly well-known specialists in as Bet StuntSog J piece of stock of the desited dimensions, 
many. lines of work, and has been approved by the Hame Workshop "afedeatess” | Hi a small hole in the end for the st 
Deparment of Popular Science Monthly. Whether sou are interest dicta ati si caakdiaa 
in woodworking, in metal work, in ship nd. airplane model making, in 
radio building and electrical work, in 

{nd ecoratine—or in all-of ‘ther — 
Standing tn each field ready to guide you 
reallly understand. 


At A Big Reduction In Price 
With Your Name In Gold On The Cover 


A siomple shopmade, toot for 
Tre depression tw formed. by 


‘The scope of The Home Workshop Manual is really amazing. Tt is 
hard to believe that such a great variety of things to make can be 
covered in. such complete detail until you actually. see the book and 
Took through its siteen big sections. But once you have seen for your- 
self what a gold mine of ideas it is and have worked out for voursel/ 
Some of its plans, you will readily admit that itis the most helpful tool 
in your whole kit and that it will be worth many, many’ times its cost 
to you, The sixteen sections cover 


then heat in a forge and while hot strike 
the ball into the end with a hammer, 
‘This will give a true hole in the end of 
the set. The working end can be casc- 
hardened, or if the tool is to be used much, 
it may be made from tool steel and hard- 


4: Baling ig ogi by and | 8 Mod Mane ened -Ricitaro H. Kibo 

3 Reng Use Seal Weeden || it: kemesneees Be tuscatanh a 

+ coating Sid Furia, en 3 eon Soe CARE OF CHAIN DRIVES 

© Nereer~Ormamentaland Amu | 14 Woodring Taal co yage ‘0 MAKE chain power drives last | 

EN Seerigg rete 8 Hosea ne fo Tonger, there are five simple things 10 
—— ax do. First, be sure the sprocket wheels are 


in Tine on the shafts. Second, the chain 
should be run a little slacker than a belt; 
too much tension causes undue wear on 
4 R the chain and wasteful friction ‘on the 
aban cease sarings. Third, chains should be lubri- 
AECL. v. st cated at frequent intervals with a good 
; srade of light cylinder oil applied with a 
paint brush, Fourth, open drives. should 
ai: be cleaned regularly by removing the 
Pan he ae ; chain and soaking it in kerosene, Dry well 
and oil before starting the machine again, 
Fifth, the sprocket wheels must be replaced 

when worn —Cutartes R. WEISS, 


Now Only $3.95—Regular Price $5.00 


with your name in gold on the front cover 
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Pulley Balancing Made Kasy, 


LTHOUGH the speed, pow 
Vibrationless operation of the 
modem automobile is mainly 

due to. lighter moving parts, larger 
valves, higher compression, and s0 on, 
these features are made effective only 
through careful attention to the balance 
of every running part. Pistons are 
matched in sets by weight; crank shat 
are statically and dynamically b 
Even tires are made to balance the 
extra weight of the valve ste 
‘The home workshop enthusiast who 
takes pie in is power driven machin 
engineer's footsteps. Tf you put your hand 
‘on your workhench while power machine 
is running and you can feel any v 
you may rest assured that some of the 
rotating parts are out of balance. Vibea~ 
mn caused by unbalanced rotating parts 
means power going to waste and excessive 
wear on bearings, OF course, this doesn’t 
apply to a power-driven ji because 
the necessary up-and-down motion of the 
saw frame is bound to cause vibration, 
The larger the diameter and the greater 
the speed of the rotating part, the great 
the need for accurate balancing. A. 6-in, 
pulley such as is illustrated, if turning at 
200. revolutions a minute,” would. cause 
le vibration even when badly out of 
balance, ‘The same pul 
ley’ rotating at | 1,000 
‘OF 1,500 revolutions a 


ight cause the whole 
bench to shake. 

Balancing any rotating part 
can be accomplished either by 
taking off weight on the side 
that is too heavy or by adding 
weight on the side that is too 
light. 

‘The illustrations show a way 
to balance any type of spoked 
pulley ‘made either for a flat 
‘oF a round belt. On a table or 
bench that is solid and steady, 
place two cigar bores on end 
On top of these put two old 
photographic plates or two sim- 

es of plate glass, 
means of a level and small bits 
of paper, get the two pieces of 
glass absolutely level. 

‘ow take the pulley you wish 
to balance and fit it to a short 
Jength of straight shafting and 
rest each end of the shaft on 
‘one of the photographic plates. 

he pulley is the slightest bit 


minute 


ios mal ple for balance on wwe phete- 
Nie platen that have been accurately 


nat of balance, you wil ind that the hea 
will rotate to the bottom pos 
‘Test it several times to make sure you 
we found the exact position of the 
heaviest portion; then drill a hole through 
the rim at the opposite point, which, of 
course, will be the point thai comes (0 
rest at the top. Tap the hole for any 
convenient small size of screw—No. 6-32 
or 8-32 will do very nicely. Cut off the 
head of a screw and turn it into the hole 
so that it comes flush with the bottom of 
in the case of a flat helt 
pally, it comes flush with the 
forface that wil be in contact wih the 
pelt. 

‘Set up the pulley on the glass plates 
and add nuts to the screw til you find 
that the pulley will 
with no tendency to rotate. The first nut 
is, of course, turned tightly agaist the 
inner surface of the pulley to lock the 
screw in_ place. 

Don't be fooled by the fine appearance 
of a pulley. The one shown in the illus- 
tration was die-cast from white brass and 
Tooked to be a perfect job. yet it required 
the in. piece of No. 6-32 screw and the 
two brass nuts shown to put it in perfect 
balance. Any ordinary cast-iron pulley 
unless it is machined all over, is almost 
sure to be badly out of balance—F.D. R. 


| Make big money 


from repair work 
PsIO— 
PRACTICALLY 
f 


S253 very household 
<a 


spendsat least $10.00 
to $50.00 each year 
and many spend sev 
eral times that much 
on simple repairs that can be made 
quickly, easily and well with 


Smooth-On No. 1 


By keeping a can of Smooth-On 

dy, you can save this money i 
your own home—and by doing simi 
Jar repair work for others, you can 
make money. 

No skill is required to make re- 
pairs, and the amount of Smooth-On 
used on any one job seldom costs 
more than a few cents. 

Typical repairs 

| thaé can be made US| 
perfectly with 
Smooth-On:— 

Stopping leaks in 

steam, water, gas, 

oil or Stove pipes, 
mending cracks 

breaks or leaks 

in. furnaces and 

boilers, radiators, 

Fee ‘ 

and pails, making 

| loose handles 

tight on umbrellas, knives, hammers, 
brushes,ddrawers,etc., tightening loose 

vs, hooks, locks, door knobs, etc, 
the Aulomobile:—Making cracked 
water jackeis and’ pumps good. as new, 

Nopping leaks in radiator, hose: connections, 

| fae tank and gas, oil and Exhaust tines, mal 

| ine a'fume-proo! joint between exhaust pi 
and tonneau heater, tightening, loose, Wes 

Tight "posts, Keeping 
sreate "cups, hub "caps, 
find nuts from Toosening 
and falling off ete 

To get periect_n 
sults, write 10's Tor anil 
we the Smoath-On Re- 
bor Book.” Free if you 
retin the coupon. 

Get Smooth-On No, +i 
7 zy 4fb, or stb, tint 
Gay hardicare store 
for if mecesary, direct 

rom ws 


Smooth-On Mfg. Co. 
Dee $8574 Comme Av. 
SeRsey cir, Ni. 


3uigoTH-0N MFC. CO, 
ged Communit Avery City, No. 
Pease send me “eee Sencth-On Repair Bonk, 


ns 
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AMERICAN FLYER 
TRAINS— 


Provide 
Fun the 
Year Around 


No. 1819=1He MON HOM: 
‘Steam typ rain 38" long. Carne yaw enamn= 
eipet “as inated rae tacos framers 

oa ‘Cowes bes 


USING STAGECOACH MODELS OUTDOORS 


(COACH models, now so popular. may 
be used in simple sithouetie form for 
many decorative purposes. The accom- 
panying photograph, for example, is of an 
unusually attractive mail box ‘standing 
outside the country estate of George 
Brandeis of Omaha. This suggests other 
uses. A smaller silhouette could be cut 
‘out and attached to the front or top of 
many ordinary wall types of mail boxes 
such as are to be found beside the front 
doors of countless houses in cities and 
towns. On rural delivery routes where 
the standardized troughlike box is 
required and the local postmaster is likely 
to frown on any innovations, a place for 
the silhouette usually can be found on top 
‘of a gatepost, over a bint house, against 
fn outside brick chimney, or in some 
equally appropriate position. However 
applied, an ornament of this kind, whether 
it shows a one-horse 


‘To make a silhouette exactly like that 
fon the Brandeis box, first draw a full size 
pattern with the aid of the I-in, squares 
Lay this pattern 

‘upon a sheet of 
heavy age sheet 
iron about 95 
14 in. and transfer 
the outline to the 
metal. Note that 
continuous base 
strip about 34 in. 
high runs from end 
to end and con 
ects. all objects 
Go over the marks 
with a scriber so 
that they will n 
be obliterated dur 
ing the work; then 
you can cut’ out the shape with a cold 
Chisel and dress up the rough edges with 
aan emery wheel where possible and with 
A file in the hard-to-get-at-places, 

A piece of galvanized wire is soldered 
to the dash, and the other end realistically 
entwined like a whiplash. Two pieces of 
light copper wire become the reins, and 
a heavy wire represents the shafts. A 
thin strip of tin placed as shown becomes 
the bellyband—about the only indication 
of hamess equipment that is necessary’ 

‘Some attention must, of course, be given 


gett ot 


to. the painting, Cer- 
tain lines and shadows 
should be brought out 
asthe — photograph 
shows. You can use 
bright’ colors or more 
conservative ones, as 
preferred. Gray’ for 
the horse will be ap- 

ie, with the 
yy turning to white 
for the high-lights and 
to nearly’ black for 
the shadows, Before 
being painted, the metal should be cleaned! 
with’ soda water o greatly diluted nitric 
acid, then washed with pure water and 
dried. ‘This will insure the paint’s stick- 
ing. “Paint the lower base line green, if 
you wish, for grass. Give the driver as 
bright colored a coat as you wish, but 
make his hat black—Date R. Vw How. 


Excellent silhouette designs for a stage- 

coach and a covered wagon appeared in a 

previous issue (P. S. M., Nov. '30, p, 94). 
tip model designs also could be used, 


HOLSTER FOR SERVICE STATION TOOLS 


ERVICE station or 

/garageattendantsare 
constantly called upon 
to use an air pressure 
gage,a screw driver.and 
8 pair of pliers. Time 
can be saved if these 
three items are carried 
about the person ready 
for constant use in a 
holster like that illus- 
trated. Made of well- 
oiled, soft leather, it 
wor’ upon the ‘right 


[Vs oes eee ae || 


hip, a loop of leather 
being stitched to the 
inside of the top sur- 


jx) 


‘The pockets hold pliers, screw 
iver, and ale pressure gage 


face to allow the wear- 
er’sbeltto pass through, 
No suggestionsshould 
be needed for making 
it, Simply find a suit- 
able piece of leather 
and lay the three tools 
side by side upon. it 
with an allowance for 
thickness and stitching, 
Trace the holster out 
line, cut out two similar 
pieces, and sew them 
together, or take the 
work to a, shoemaker 
and have him do the 
necessary stitching. 
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CHEMICAL crucrBLES Aw Units, New Features, New Improvements 
Warnascarese ese in Complete 1931-Qeltd Woodworking Line 
A 


ical supply houses, it is not always pos- 
sible, especially fi 

to Keep’ a supply on hand. 
Substitutes, however, can be made by the 
amateur chemist 

Scorifiers and cupels as well as cruci 
bles for emergency use can be made 
merely by hollowing out a, hole of the 
desired size and shape in the face of a 
soft brick. This type of crucible may be 
used for anything except assaying. 

“The same can be said of flowerpots 
which canbe obtained anywhere and 
come in a large variety of sizes. The only 
dificulty with this type of improvised 
crucible is the hole in the bottom, and this 
‘an be overcome either by tilting the pot 
or by plugging the hole with a mixture of 
asbestos fiber, water lass (solution 


Practical, Motor-Driven Woodworkiny 
Equipment Now Within Reach of 
‘Now are available at astonishingly low. levels 


‘geed weodwarbing machines 
“Scpuarctonl Tet 


sodium silicate), and 1a a dough 

he aabestos and water 
ntity of sand equal to 
Of asbestos used. After the “i 
cen suliciently plugged, allow ‘Sees weal Bet Deny pr er theatre 


the 


the compound t then pla 

dae ot 10 Day Trial —Easy Terms 

stand for a few hours, Finally, let the Lee Send congo indar fee free iMustrated erates describing the 

pot dry in the air. aoe 1 Mt 10-Day Trial Offer 
| __ Small crucibles can be molded from the Sen sas onaty CONNIE lei al BOC bE 

Bee oe Batra eacaity COMPANY Cano ata 
epee os sees 

ti fot the fate Gee hs i PEEL EGA fo, ang Fie 
mold for the side (see illustration ). ae Sasa 


‘One part of Portland cement and from 
four to five parts of sand may be mixed 
to form a good material for crucibles, and 
it has the advantage of being liquid 
enough to be poured into a mold. 

Crucibles require a coating of some 
material to prevent the absorption of 
chemicals into the pores. A saturated solu- 
tion of borax, if poured into the crucible 
and allowed {6 stand for five minutes, will 
serve to glaze over the surface and pre- 
Vent this absorption, Borax and. borax 
glass also can be melted in the crucible 
and the molten material then washed 
around on the sides. Such a glaze also pre- 
Vents. substances such as metals from 
adhering to the sides—H. Bane, 


sed me FREE inated erature 


‘Tue avoiri0s of a small quantity of plas- 
ter of Paris of red lead will cause com- 
mon putty to dry harder than normal. A 
good formula for a durable putty is as 
follows: ordinary putty and dry white 
lead (or dry whiting and paste white lead) 
thinned as necessary with boiled linseed 
oil and japan gold size or spar varnist 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifier the approval of the INSTITUTE OF STANDARDS, See page 
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Hints That Will Help You Build 
Airplane Models 


ay 


By EDWIN 'T, HAMILTON 


TLDING model aircraft has become 
such a universal hobby that model 
makers today often find it impos- 

sible to keep pace with the many new 

ideas developed by its multitude of 
enthusiasts, It would be impossible for 


fone man to collect and catalogue all of Fig 7, A one-piece wir landing gear whch 
these ideas, but here are a few that should ssecore dovble grip on the moter sick, 
benefit every builder of model planes 


will be found the best combination 
Lubricating Washers! To prevent frie: 
tion, ub washers with. petrolatum “or 
vaseline Te serves the purpose splendidly 
til not run lke a trop of oi 
Mer Bearings Whe 
a.‘three- or four-sided fuselage 
Wearing, donot 
ng. Cement ap 
Talia wood to the ends of 
tothe design of the noes of the model 
(Pigs 3). Perce ‘ts center with ap 
Sndinser the propeller shaft throug 
‘Needle: Bearing? A simple ital 
ing, which docs away" with_ al drling 
{Gn be made from 3 needle (Fig, 4). For 
indoor models, use a regular sewing needle 
about 1/32 in. i diameter, ‘For outdoor 
types, a daring needle will be requited, 
‘When selecting your need, it wil save 
enough 10 ad 
throug fy bt 
‘The temper must be taken out of the 
needle, before it can be: properly” bent 
«Dovthis by heating Ito a white beat and 
7. "Do ot 
place it in wi When the needle has 
fooled, bend it to the required shape, If 
foo, Tong. it can’ be cut to. any length 
desired with {in snips. Tey" the shat 
through the If the eye ix too small, 
heat ft toa cherry red and while it stl 
7 : Ted, force the shaft through. ‘The needle 
Propeller Shaft Washers: An easy way [ot pow he felerpsted | Heat It again 
to make waihers isto use a paper punch, “ea cherry fed and plunge it into 9 glass 
é bie color or between blue and straw 
TF] taites bat do not temper it too much, a 
]| its tecome brite and be 
‘Hook: The halrpin “can” hook 
shown in Fig. 5 i quite simply: made, 
Bend a haipin to make a loop of the 
required size, and cross the’ two: ends, 
‘When pulled apart, the ends will spring 
together agsin, Snip off the ends as 
desired spread the ends apart, and csment 
them, tothe sides of the motor stick 
SiS" Hooks: After ataching the rubber 
rotor, cow the loop of the hook ao that 
the rubber cannot fall off when the motor 
ie unwound and loose, | Wrap the loop 
vrith common threat) and cout with dope 
to. prevent the wite. from cutting’ the 
rable. Small rubber tubing fe Kedl for 
ican be obtained: from 


METAL FITTINGS. 
Musie Wire Diameters 
‘and Gage Numbers: The 


fitting 
model 


know when purchasing. » However, r 
are times when it hecomes ary to 
now the hetual diameter of the wie os || 
well as the gage. The common sizes are 


in 


Fie. & How to make a “can” or guide for a vbver Washers for propeller shafts. A Iing Clips: For single-stick models 
tnotor by bending's hairpin and'mipping od the ends. spangle between two washers the usual wing clips are often weak and 
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“You folks 
must think : 
lean't play / 


/ cried, when they laughed at my offer 


Bes with dierence! 


Ti as the monthly ge-togtber. of our They sy teplnal, a 
ttle group, We had met at Tom's howe, pl ey eae 
Mabel fod flecedance_ mide, ‘alls, snap id 


fand. the fun was at its. height where that wt actin 


wmpetmiscrecrcs iene St Sis moore 
Shook with laughter. ‘Then T offered to pa wh setae. Wi a rnin, ihe atenes 
Boy, This le fone (0 be food, Di Wey hd et Teil Seas as ease sae 
said he'd play for w d Tom. No Talent Needed 
oe esr et, aq. How T Taught Myself To Play my, un gers Nceaed 
fog tyse up with tock dieniyy Tak, Beco St ab 


Vou folks must think 1 ca 
the ery idea!” 
‘This 


play! Why, 


h explosion of 
called. someone... "'Say 
TH be dis 


al Wet 
sda ation, tne, 


‘harm 
"et yo ae 
‘That was too much, Seating myself at 
the plano T held up my hand to command 
silence. ‘Then, with a ood many flourishes 
and. turning of pages, { opened the “Col- 


‘cdinary rate wa 


es _Stmd NOW fo ree Book 


to play Toei tad ete Fre Bem 
‘And bow! My usual. one-finger clown- me ey ti, to ars ay a ene 
jing was as nothing compared to the per- bye 6 Fe 4 
formance ‘I put on now. Tt was masterly Tnevereapeted hat 
V traveled up and down that 
keyboard with my’ ane good 
finger, as Tom called it, until 
ie crowd howled for mercy 
Finally I stopped, tured 


W"rarmed. int mr goare time. after 


round andl demand tet pen hits ug ecm, 
Novae sant cath SSOP Sak yg sete 

lay? Kees) oti pee ae ane 

You, wint™ came from all Be een 


sides, “Only “please don't 
Hemonstrate any more, for 
the Tove of heaven!” 

But instead of setting up 
from the piano, 1 suddenly 


ec Thad ays 

cama avening Batt 

fray sere of mc zom ney, Aes 
es Wate ehae 3s 
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Mends 1,001 Things 


“ 


Makes 1,001 Things 


DISCOVER 
This New Wood 


you just mould 
with your hands 


HIS new kind of wood that 40 expertly 

menus & thousand and one things and 
sakes almose anything that can be made for | 
hhatural wood of modeling clay is really an 
fmuzing adventure 


You've never used anything like it 
Though ie handles just like parry... « ie 
quickly hardens into wood you can carve, 
plane, saw and work with any wood-working 
tool. Te won't erack, splinter or crumble. It's 
actually wood— Plastic Wood—sold by paint, 
hhandwate and department stores. 


Big Book of Uses—FREE 
Just fill in and mail this coupon and we'll 


send you rofusely illustrated 
book of 48 pages: 


‘uses for this remarkable 
ew kind of wood chat 
hhandleslike pucty,hardens 
into wood and comes in 
9 different colors. Send 
for your copy—today. 


I 


ay 


Send menfieebie,usrmet bouk oF uses far 
PLASTIC WOOD. 
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unsteady. This can easily be remedied 
by bending a small saddle (Fig. 6) at the 
bottom of the rest, which allows the clip 
considerably more purchase. 

Landing Gear: "The usual one-piece 
landing gear of wire often causes 3 
crash because the single wire makes 
such a narrow connection with the 
motor stick. If a short extension 
is bent on the top of the landing 
gear as shown in Fig. 7. it gives 
two places of contact on the motor 
stick and therefore holds solidly in 
place. This idea was 
submitted by P. Schia- 
vvone. 

Combination Rear 
Hook and Tail Skid: 
igures $ and 9 show 
a single wire which 
serves well as a rear 
hook and tail skid for 
single-stick tractors 

WOOD BEND! 
Bamboo: Bamboo has 
always presented a 

foblem to the model 
builder when he at- 
tempted to bend it 
‘The usual process of 
bending it over a can 
dle has often resulted 
in burned or scorched 
wood. Try bending it 
over a hot electric iron 


J [inl Sit’ the motor stick, 


(Fig. 10). Lay the bam- Dolled in water to, the 

wee the. point. of spots where you wish to 
the fron. at the place you wend th itl 
wish to make the bend tend. 10 your heart's de- 
The iron will not burn oF ire (Fig. 11), 


scorch the baenboo, yet 
it softens. it perfectiy 
Balsa ain ew 
ends i balsa wood 
always been a difficult job 


Assembled Balsa Parts: 
Mier the model has been 
assembled, rudders and 
wings often. need adjust 
ing. This is usually. ac 


tbe average model complished by breathing 
tn the pat (0 be steht 

tks that have ened, Untortunstely, blow= 
allects another, Which. is 

undesirable, Use a small 

far syringe which has been 

filled with “hot ait. (TK 

12), By. squeeting the 

9 bulb several times over 


x flame, as a dentist does, 
hot air can be directed 1 
any particular spot on the 
wood without affecting 


Fig. 11, The latest 
Dest tick. for Bex 
Seabed in bolllag water, 


Sinterbing “other” parts 
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adjoi 
Dent. 

‘A Curved Dikedral Angle: Many model 
builders like the appearance of a curved 
dihedral angle in their wings. ‘Try this: 
‘Taper your wing spars from the center 
toward the ends instead of using wing 
spars of even width and thickness. Con- 
struct the wing in one piece. Cover one 
side only with Japanese tissue, but do not 
stretch it too much when applying it to 
the structure, "“Moisten the enie surface 
with a damp sponge, taking care to 
moisten each half evenly. This will warp 
the spars in a curve. With a model of 
ordinary” size it is possible to obtain a 

ihedral angle of about 14 in, at the tips 
by this method. 


GROWING A MINIATURE 
GARDEN INDOORS 


AREAL indoor garden on a small 
‘can be grown during the winter in a 
window box or fernery filled with soil, 
Make a pool in the center of the box by 
forming a circular depression in the soil 
about 6 in, in diameter and 6 in, deep, and 
applying a layer of cement. Sink a small 


ing parts, and the wood can be easily 


A how 


rain pipe below the surface of the cement 
and carry it out through a hole bored i 

the bottom of the box, and use a cork for 
& stopper. At one end of the box on a 


house, 

"Trips to the woods and florist will fur- 
nish many interesting varieties of dwarf 
ferns, flowers, and evergreens for use in 
the garden. Set miniature pines and cedars 
or other evergreens about the grounds for 
trees and shrubbery. The rockery may be 
made realistic by planting moss, tufts of 
grass, and flowers to peek out from 
beneath the rocks, 

‘Care must be taken that all plants have 
sufficient roots, so that the garden will 
remain fresh and green all winter. Dwarf 
varieties are preferable although the gar- 
den illustrated contains only the common- 
| est plants—Monuute Pave Beawt. 


alle | 


slight mound, erect a small model of a) 
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New Shaper 


| Mere’s valoe! A reat Shaper 
| for only'$40 Other HOICE- 


CRANE. machines priced 
‘equally Yow. HU great to 
Show "this euipment. To 
thaw is to sel Our plan 


‘espinine everything 


MOULDS 
For Making Toy Soldiers 
Indians Cowboys Animalsete 


BUILD MODEL SHIPS 
OF THE BETTER KIND 
Special Construction Set and 


‘ile prsbald epee rvvnt 12 (ute Peter) 


MODEL SHIP SUPPLY 
COMPANY. 


A Shop Like This Without Cost! 


Wonderful ‘New Plan 


‘The trend is toward power tool Thousands of men inter- 
ested. Letters pour in asking for catalog, low prices and 
Easy terms. We reply" promptly. Then more 

Men want to SEE our’ equipment operating 
wwe have home shops nearby where they tay personally 
Inspect HOICE-CRANE machines 


Demonstrators Needed Everywhere 


calls for, BOICE-CRANE. hom 


fn all parts of nation. ‘Gives you an opportunity to equip Your 
stop complete in ret w hour's aveinating demonstration 
to prospects. No selling, No hunting for prospect: No collecting, 
Nothing to-do except show your machinery to inirested sen Ih 


We pay Hbect! commissions when they: buy 


Nothing to Stop You Now 


Yen mer, 
fiveral"propnttion, Geta deta 


Complete Imformation By Return Mail 


Saves bonmine Lathes tne Band 
farted Vion, "Rash vane’ and “adios ne 


ce oermathon anot big S2-page catalog FREE by return mal 


W. B. &J.E. BOICE Dept. PS-1-G TOLEDO, OHIO 


The PRODUCTO 


eerie Wark Shop Combat 


* Sompietdy raved. 
‘a map Jor eae 
“The Parks Womdwwrking Machine Co. 
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Before You 
Buy An Engine 
Get This 


“2 #>Comparison Chart 


NO MONEY DOWN—A Year to Pay 
‘With my new plan you can learn for yourself 
eed 

your own of tg Prove 


the moat liberal 


FACTORY: 70. 
race 
Carles am tetera mice 
eee edeciel Saves Pucland Ot i's 
Sree eee 
Engine ‘Chart —FREE 
ines Coes areas 
iiemameco 
MANY SPECIAL UNITS 
eet Des tens peste 
ees 


“4 Pampers 
Pao" 


Eiearmaa RE RS 


‘of my amasing NO MON} 


WITTE ENGINE WORKS 
4211 Oakland Ave. Kansas City, Mow 


A CLIPPER SHIP : $4.50 


Build for Pleasure or Profit 


COACH 
MODELS 
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‘Resawing Boards Thinner 


By JOHN M. CHI 


How many times have you re- 
wired = thin board aad found 

| dhar'your local lumber dealer 
had nothing you could use? No 
{Sager need ths common i 
iy bother you if you own 3 
tao bend coe, fel yon cas 
‘sot stock to any thicktess you 
svish with the ald of the rezaw 
Fence described tn this article. 


VERY home erafts- 
man often needs 
thin boards oF a 
small piece of veneer. AS 
the thinner sizes of mate- 
Fial are seldom stocked by 
the average lumber 
mill, it is necessary 
to resaw the thicker 
sizes or send to a 
lumber specialty 
firm for them. 
Resawing canbe 
done on a small cit- 
cular saw to'a depth 
of about 4 in. by 
pin one fas, 
versing the pic 
and ripping from the | 
opposite edge. This 
method, however, 
requires more power 


‘A.small band saw with the special fence set 
toler sipping tnin boards from thick ones. 


TENDEN 


than is generally | 
available "in the 
home shop, and 
the saw blade is 
apt_ 0 be bad 
burned Tes much 
better to do. the 
resawing on a band 
saw. by using a 
special fence made 
as shown in’ the 
accompanying ile 
iustrations, "The 
dimensions given 
are for a saw with 
table 11 by 12 
an be | 
altered as. neces 
ny small commercial outfit. 
consists of two fences. On 


at e from the blade equal to the 
desired. thickness of the. resaved, stock, 
‘The other fence is attached to the first 

th four bolts, one in each corner, and 
it is adjusted by means of these 30 1 

we two fences are exactly the 

ssime distance apart as the stock to be 
resawed is thick, If more than one cut is 
to be made, the second fence can be 
moved, after the first cut, to the thickness 
Of the remaining stock, and the operation 
repeated 

"The fences are made of 34-in. stock 
throughout and fastened with butt joints, 
Which are glued and screwed. All screws 
fon the faces of the fences should be 
Countersunk and the holes filled with a 
‘wood composition. ‘The faces should be 
smooth to a‘low the stock to slide easily. 

“The stationary fence is clamped to the 
table with two small C-clamps. A 34-in, 
hole is bored through each of the side- 
pieces as shown and a ¥-in, hole is coun. 
erbored from the top to allow a. 34 
No. 14 flathead screw to be driven ver- | 
tically’ into the wood to give a bearing 
surface for each clamp. 

Eight 34 by 344 in. mending plates and 
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done pecs kolerseot a pgeetins SELECT YOUR CHRISTMAS GIFTS 
ue Educational Biology Sets for the Discriminating Purchaser 


to each of the four comers of both 
fences. Take care that one hole in each 
plate lines up with a hole in the facing 
plate so that the rods will run through 
squarely. These holes will probably have 
to be reamed slightly to take the rods 
‘The rods are threaded with a standard 
¥4-in. No. 20 tap, and each comer is 
Securely held with double nuts as shown 
Stock up to 5 in. thick ean be resawed 
with this attachment, and if the fences 
are correctly set, a perfect job will result 
It is advisable to use the widest blade 
Available provided, of course, that it is 
within the capacity of the machine, 
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EASILY MADE DRESSING 
TABLE FOR A BABY 


10 MARE iit easier to dress. a. small 
baby, T built the canvas folding table 
illustrated. It is 38 in, high and has a 25 
in, spread when open, 
Seven ordinary wooden dowels are 
used in its construction, Four of these 
are 1 in, in diameter; they form the cross | 


| onteoiereietirt 


“STUDY NATURE, NOT BOOKS” —L. A 


NEW YORK BIOLOGICAL SUPPLY CO. 
‘34 Union Square New York, N.Y. |. 


How To Use 


MOTOR-DRIVEN 
Woodworking Tools 


ee 


RUSSELL 

JENNINGS 
Auger Bits have 
| beenboringtheir 


keen lips and 
perfect body ta 
‘per, account for 
the’ easy-boring 
qualities of these 
famous bits. And 
micrometric aiz- 
ing, followed by 
factory tests in 
hickory, 


legs. Two of them are 3 in. and are 
for the side rails—the ones upon which | 
| little David is resting his hands. “The 
| seventh, which is only 14 in, is used as a 
| spreader between the iwo pairs of legs 
| “The parts are screwed together. The 
screw which joins each pair of legs passes 
through into’ the end of the 1s-in. dowel 
‘used asa stretcher. ‘The iron brace at each 
end is a strip of metal 44 by 7 in, fas- 
tened with screws to the crossed legs for 
the purpose of keeping them apart. One see 
gad ofeach brace fs soted to allow it to || Egos" ene a Mi Gia Haibinies Siac 
be swung away from the screw when it is fe Raseell Jennings Mfg, 
desired to fold the table. The top is of Sa a 
white canvas tacked on the side rails. The 


total cost was 25 cents for 1 yd. of canvas é 

36 in, wide, 7 cents each for the smaller 

dowels, and 10 cents each for the four 

lange dnes—MARsitaLs. Bresnex meeowonners ees Pantt 2 “AUGER® BITS © © 
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Concealing the Telephone 


HE, telephone cabinet illustrated not 

I ‘only has a closed compartment for 
concealing the telephone and two 
ceasily-aceessible pigeonholes for the direc= 
tories, but, unlike so many commercial 


‘cabinets intended for the same purpose, it 


‘The grooving cuts on two legs besia at 
nd when the mark on the 
eg colncides with Bevt mark on table 


By HERMAN HJOR'TH 


is. genuinely attractive piece of furniture. 


tools 


fare at all handy 
you can build this cabinet from 


ith common 


terials costing well under five 


rained cabinet wood such, 
black walnut, birch, 


‘or sweet gum should be used in the 
construction. ‘The following fe 
ures of construction and onder of 
wl procenes are sucgested: 

Saw the four logs approximately 
to length, thickness, and width, leav 


How the legs are Iaid ost, detail of bottom, and a perspec- 


‘ive abowing how legs, sides, 


"Sottom are assembled. 


sufficient stock for 
squaring. Square two ad- 
joining ‘on each leg 
first, then set the marking 

to the thickness and 


width and gage all four 
legs. 


Plane the legs to the 
ines, place them side 


a Hine acrass atthe other 
fend, and saw on these lines, 
using a miter bor sot 
the cuts will be square. 

‘The two sides are then 
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squared (o the exact dimensions. If the 
stock was planed at the mill, it is not nec 
‘essary to hand plane the faces at this time. 

Ifa small power saw is available, it is 
‘easy to make the leg joints as shown in the 
detail drawings at the bottom of the 
page. This is called a groove and rabbet 
joint or a barefaced-tongued joint. Set 
the circular saw 34 in. over the table and 
‘cut the rabbets on the sides first Place 
the legs together in the position they are 
to occupy, marking their ends respectively 
R. F, (right front), L, F, (left front), 
RB, (right back), L. Hi, (left hack). Be 
sure that the two inside faces of each leg 
are exactly square to each other, As an 
added precaution, mark all the outside 
faces “out.” In'this way. there is less 
chance of making a mistake in cutting, 

Lay out the grooves on the legs and 
square a pencil line all around each leg at 
the lower extremity of the groove, Do the 
cutting with the circular saw ‘a, shade 
higher than 34 in, over the table, As itis 
‘essential to hold the outside face of each 
leg, against the ripping fence of the saw 
and as the legs must be made in pairs, 
right and left, the grooves in two of the 
legs are started from the end (or top) and 
stopped in the middle, and those in the 
‘other (wo are started in the middle and 
finished at the end. To do this make two 
stall marks on the ripping fence or on 
the table of the saw to show the length of 
the projecting saw blade (see the photo- 
graphs), These are guile marks showing 
where to stop or start cutting, 


Am fuking one a cut all four 
, move the ripping fence of 1 
saw to the width of the groove and make 
another saw cut on all four legs. Any wood 
left in the center of the groove may be 
removed with a third saw cut. Fit the sides 
into the grooves and lay out and saw the 
rabbet for the back on the two rear sur 
faces of the back legs. 

If the sides and legs must be joined by 
hhand, the rabbets and grooves canbe 
planed, of course, with special grooving 
and rabbet planes. Another way of join- 
ing them is by means of dowels, “The 
method of laying out the legs for the dowel 
hholes is shown in one of the drawings, 

It is now time to taper the legs. ‘The 
reason this operation was not done ear- 
fier is that the legs are easier to lay out 
and cut while they are of the same dimen- 


Bill of Materials 


Yu 
a a 
4 legs 1414 S014 
2 sides Ha 14g 
1 bottom 39d 
1 lower top 

plywood) 34 1014 1994 

partitions 3 93, 1 

top 34 1082 20 

tk 

“lywood) 4 143g 17K 
1 door i 94 aa 


1 pair fast joint butt ‘hinges, 
1 in. wide when open, 1H, in, 
lone 
1 ball cate, 
1 knob (brass). 
Inlay. accord 
taste 
‘Nome: All dimensions are in inches, 


to individual 
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sions throughout. The amount of the 
taper, is in. on each side, may be gaged 
fon the end of each leg, and lines drawn 
from these points to where the taper 
begins, 14 in, from the lower end (see 
detail drawing). Plane two opposite faces 


first, and mark and then plane the remain- | 


ing iwo, 


each pair of legs together with 
‘corresponding side, Take care 
that the clamping does not twist the legs. 
When dry, plane the outside face of side 
and legs until they are flat and smooth 
‘Test frequently with a steel square. Make 
the bottom, notch the legs as shown, and 
fit the bottom in place, Lay out and bore 
for two dowels on each side as shown, The 
two fillers, one on each side, should be 
made next’ and glued in place. Make the 
lower top from a }4-in, piece of plywood, 
letting it project 4 in. om the front and 
each side, but keeping it flush with the 
rear legs,’ Bore and countersink holes for 
screws, Glue the bottom in position, at 
the same time fastening the lower to 
place with screws. 

next fitted and screwed to the bottom and 
the top. The plywood back is screwed to 
the legs and partitions, and the top proper 
is fastened to, the plywood subtop with 
serews inserted from below. 

‘The door preferably should be made 
from a ¥4-in. piece of plywood as this is 
Jess likely to warp than solid wood. It is 
carefully planed to fit in the opening, and 
hinged. It may be held closed with a 
ball catch inserted either in its lower oF 
upper edge, This type of catch may be 
purchased in any hardware store, It is 
fastened to the door by boring a hole of 
the right diameter, and the brass striker 
is fastened to the door frame with a screw. 
A brass knob completes the list of hard- 
ware needed for the door. 

Much is added to the attractiveness of 
the cabinet if it is inlaid, A design for 
the inlay is suggested. The same inlay 
design used on the door can be enlarged 
‘and used to decorate the top, The grooves 
for the inlay on the legs may be cut on the 
circular saw before the sides are ghued. 


‘Drawing of the cabinet. The inlay design is 
only nuggestive and may be varied if deatred. 


© This seat on on 
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WORKACE WOODWORKER 
Complete 5 Ft. Electric Woodshop 
for Hobby or Income .......- 


99% MONTH 
FOR 10 MONTHS 


Teall eperated machines in one-car sa, 
fame he, erinde, ler and sander 
Work dnt ‘your ewe ‘deat ‘ith thir complete 
ceciri workibop. 


CATALOG 


ue 


ser et 


RADIO 


PORATION 


eer THis Kew moveL 
trie rated PLANE 


acy Sole ey 


ee oh 


JIFFY-TITE MFG. CO. 


172 Wathwp Bde. Beta, Man. 
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The Secret of Making Long) 
Slender Wood Turnings 


By CHARLES A, KING 


If youre a 
fellow who thinks 
work-stained hands 
have fo stay That way, 
I'll bet youve nevertried 

LAVA SOAP 
Lava's pumice-filled 
lather Sets the 
dirtiest hands 
clean in 58 seconds 
-and wont harm 
the skin. 


a Seo Ye 
Naya = be i | 


brings youreal | ' 
fecnh the 


the wood down to a little more 
than the finished diameter of 
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the turning at that point, as at B, Fig. 1. 

Rub the V-notch in ‘the follower F, 
Fig. 4, with a piece of white wax to reduce 
burning and ‘scratching, and move the 
follower until it bears lightly against the 
turning as at A, Fig. 2, Fasten it with 
the wing nut. “Change to high speed and 
proceed to rough out the turning at B, 


Fig. 2, moving both tool and back rests | 


to right or left as needed, When the 
| piece is roughed out, the tapering may be 
finished by using a well-sharpened plane 
as in Fig. 3, but the rests must be moved 
as necessary to allow the plane to work 
properly. ‘Then complete the foot and 
| top turnings and sandpaper carefully 


SPECIAL CLAMPS MADE 
WITH TURNBUCKLES 


How this simple and ine 
Sxpenaive lamp can be 


BY MAKING use of turmbuekles, th 
amateur craftsman ean easily impro- 
vise clamps for drawing together pa 
that are of irregular form or that requ 
the use of some device of greater capacity 
or flexibility than ordinary hand screws. 
For example, a pair of clamps made as 
illustrated were used in building the Span- 
ish leather screen described in a recent 
issue (P.S.M., Nov. '30, p. 88), but they 
would be equally ‘valuable for, holding 
together the legs of a chair or table while 
the glue was drying on rungs or rails that 
hhad been reset (see illustration above), 
ich clamp requires only some band 
iron, four bolts, and a turnbuckle, While 
the ‘dimensions on the drawing give a 
clamp of wide utility, the same principle 
can be used in making clamps of any size. 
The actual cost to the writer for each 
clamp was about 88 cents—Pavt. Leo, 


‘A tumbuckle, four bolts, and some band isos 
fre the only materia needed for exch clamp. 
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$100 COACH MODEL FOR $4.98 
That Any School Boy Can Build In A Few Hours 
An Excellent Christmas Gift—Profitable Pastime 


ns 


Sie 20° tones 


highs we 


SEAL CO., Bahimov, Md 
at ns Nano op 


| SLIDE RULE CALCULATOR 


350 Tneh Seale 
‘Price $230, 


LOUIS XV HISTORICAL COACH MODEL 


16 


UNIVERSAL Py 
SPEED SAW 


Fits Any Electric Drill 


@ This seal on an advertiseme: 


Amazing New Attachment 
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| OILSTONE RACK SWINGS 
| OUT OF THE WAY 


CHICAGO GEAR WORKS 
76876 Wea Bd, CAG, LL 


DESTROYER 


Ah fcbor-Saving 
jachinery| 
(Designed *Built 


| THREE ices of scrap wood, two 
hinges, and a hook and eye are ail 

are needed to construct the convenient 

oilstone and oil a. The 

rack is mounted $0. surface is 


Oil and gasoline 


about bench high. When not in use, it ean ¢, 2 inch dam 
ick against the wall, out of the $3.00, Ciaran 
ant W, MINER te “money ‘back 


Write tor 


NO DOGS CAN GET INTO 
THIS GARBAGE PAIL 


SUPPORTED. J made of pipe 
Sas shown, a garbage pail is held s0 
high that no ‘hungry dog can get at the 
contents, and the wind cannot 

cover off it is weighted 
a heavy cap from 

an automobile 
attached 10 


to the brick wall 
To maki 
support yo 


Building 


Drawing Selle 


ross fitting with 


side outlet, 
four ells.” The 
that” screw 
| into the four-way 

ting are each 7 


and 


‘A convenient stand 


of course, will have 
to be in proportion to the dia 
garbage pail used. On the end of 
is screwed an elbow, which in turn carries 


a vertical pipe 10 in. long. 
single pipe 36 in. long is turned into the 
underside of the four-way coupling and is 
driven solidly into the ground. 

If desired, the upright can be set in con- 
crete. The support is then complete save 

| for a coat of paint—D. V.H. 


Finally, a 


Popular Science Monthly 


ith Ave, N.Y. C. 
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WINTER FEEDER HOLDS 
SUET FOR BIRDS 


yy 


INTER feeders for our small feath- 

ered friends can be quickly and eas- 
‘made from scrap or packing-case 
lumber, ‘The particular feeder illustrated 
is designed to hold bread or suet and is 
so constructed that cats or large birds 
‘cannot carry all the food away 

The feeder can be made from any su 
able stock, 4-in, boards being used in the | 
design shown. ‘The top, sides, and back | 
are covered with pin, hickory, or oak 
bark to improve their’ appearance. The 
back, which is held in place by the bevel 
at the top and two hooks and eyes at the 
bottom, is removable to allow the suet | 
of stale bread to be placed behind the 
Wire grill. The grill itself is a 434 by 6 in, 

iece of wire netting having openings of 
ither 3§ oF 14 in.; itis held with two }4 
by_14 in. strips screwed to the sides, 

‘The entire feeder should be 
dark brown inside and out befor 
bark is fastened on with brads. 

Place the feeder on a pole oF in a tree 
so that its front face is away from the 
north. Tt can be hung by means of a large 
screw eye in the center of the top about 
¥6 in, from the back edge—G. H.W. | 
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New Model SOUTH BEND 
. PRE 


For $4.08 we supply 
all the parts cut to 
fit and’ partly as- 
sembled. "Our de- 
tailed instructions 
and diagrams make 
the work easy and 
pleasant. 
Also have parts for the Covered Wagon. 


Constitution 
Flying Cloud ~ 
La Pinta 
Sent by Parcel Post €.0.D. to any 
part of U. S. or Canada, 
Canadian Branch, 90 King St. W., Toronto 
‘MINIATURE SHIP MODELS, INC. 
Dept. NA, Perkasie, Penna. 


7 


for the past forty years 
hos given CHRISTMAS. 
DINNERS to the de: 
serving poor and toys 
to underprivileged 
children, in addition 
to the year-round 
care of all who seek 


its oid, temporal or spiritual. 


G, Once again the opportunity is pre- 
sented for you to share in this benef 
icent work by easing the financial 
burden. 


WILL YOU HELP? 


Mail Your Contsibution to 


Commander EVANGELINE BOOTH 
Notional Heodquarter of The Salvation Army 
120 West Fourteenth Street 
Now York City 
GIFTS MAY BE ALLOCATED TO ANY SPECIFIC 
PURPOSE OR DISTRICT 
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Here itis! The Complete Handbook 


Jor Everyone who wants to 
Get into Aviation 


Now, for the first time, the whole subject of aviation is covered thoroughly in one profusely illustrated 
handbook—an encyclopedia of flying—a complete exposition of planes, their construction, equipment, 
operation, presented simply and clearly for the beginner. If you want to get in START NO his is the 
day of golden opportunity. If you want to succeed START RIGHT—by equipping yourself with The In- 
dispensable Guide Book for Everyone Who Wants to Fly. 


Over 600 pages, 150 
nctrations inch 
ing diagrams, draw 


A Complete God Course for Beginners 


In a Single Handy Volume 


the easy-to-follow guide that will inicot 
TTandbook thai will sewer 
oie bese sea of thet 


‘you RIGHT and guide’ Jou! to 
‘mlnded mes 


wich ait 


1 
1 Popular Science Publishing C: 
St Fourth Ave,, New York, 


POPULAR SCIENCE 


PUBLISHING CO. 
381 FOURTH AVE. NEW YORK 
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With his home w: 
men are always te 
visit him whenever t 


shops which has been appearing in POPULAR 
Science Mostitty 
Tn the center of the large basement 


‘Driver’ Drill Press 
Routs-Drills-Shapes 


Demands the Allentionof 
| Every One Interested in 


| AnImproved PowerTool 
of Moderate Cost 


homemade steel framework upon which 
fare mounted the principal woodworking 
machines, These are all separate units 
driven from a line shaft that runs under- 
neath, near the floor. ‘The machines 
include rip and cut-off saws, a universal 

compound miters 
a4-in, jointer, a lathe 
with 10-in, swing and 3-ft. bed, an 18-in. 
band saw. a jig saw, a single spindle shaper, 
a hollow chisel mortiser and boring 
machine, a 2-in, tenoning machine, a rod 
and dowel machine, an 8-in, surface sander, 
a 4-in, belt sander, and two sanding disks. 


Sold Nationwide Through ‘The 


In addition, Mr. Keyser has an engine roe 


lathe, drill press, and several grinders. 

His woodworking bench, which like 
much of the equipment is his own hand- 
iwork, is a model of convenience. It has 
three Vises, one of which is of the rarely 
seen universal tilting ty 

In what little leisure time his work as a 
‘mill foreman for a railroad company leaves 


him, Mr. Keyser has constructed ship /WALKER-TURNER C0., INC. 
models, a ste model, nes, ° facte 

bod many’ pieces of furniture besides mai | apoio 

ing repairs of almost every imaginable | JERSEY CITY, NEW JERSEY 
ay Score. z 
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Secrets of the Fortune-Telling Racket 


“They demand the involved, pseudo-astronam. 
ie phatcolozs of the stealoger and the 
pseudo-mathematies and fantastic -palsver 
about “name-vibrations” of the numezolocit 
How dependable astrological and aureruls 
ical forecasts are, may be jurlzed from these 
Taets: 

A" pamphlet, giving horuscopes. for the 
various months, still used by bundeits ot 
tliviners ‘was written as 4 joke by a popular 
Mage. magician when a boy. tas. sold 
100,000 copies, ‘The “tecture” delivered by 
a well-known fortune {eller ata New Jersey 
Coast resbet was weittet for him by a news 
paver Taam of ts acquaiiance as was the 
hook of horoscopes. the soothsayer sells 
S1'a copy. The sume reporter the author 
Of a widely used “ext book” of numerotocy 


TORTUNE tellers! methods vary, but their 
Technique is always the same” It co 
sists of getting, by hook or by crook, all the 
information ‘they cin about the customer, 
presenting Ht in the most impressive way, ani 
Convincing the vietim, by means of all sorts 
‘of mummery and ticks, of the truth of their 
assertions, 
How 


soothsayer xathers the 
wceraing his client, oe 
as he is called in the Kinga of the 
tide, can best he ilustrated by" a couple 
‘of examples, Here is a recent case that came 
to ‘the attention of Mutholland: 

‘A ‘mun who always. had heen skeptical 
about Fortune telling, was told by: a tried 
fo. much about the. powers of. a certain 
palit that he decided to vive im a tr 

fe was thinking of making a falsiness change, 
fand had no other question in mind. | Phan 
ing for al appointment. Re was tol the 

‘Professor” wail beable te receive hime in 
hall an hour, 

When, he eoteted the, tu 
sereeted by the palmist yeho, without 2 
Gucstion, bexan telling bias about his. wile, 
son, and ‘tughter. He mentioned their 
‘ames, talked of the children’s school work 
ind other personal matters. Peering into 
the customer's hand, the “profesor” toll 
him he was a college man, stated coreectly 
the business in ‘which he was engaged, and 
the name of the firm which employed bim, 
nal advised! him not to make ny. change 
Jn business that woukl take him away from 
the rity 

“Thoroughly impressed, the man came away 
convinced of the seer’ ‘powers. As the 
palmist advised, he turned down a spleoeie 
fifer froma firm in another pact of the 
country. 

‘What happened was this: When the client 
honed for an appointment, he gave is 
ame, ‘The fortune teller assistant imme 
tliately consulted the telephone directories. 
‘The current hook showed he was living in 
4 private house in anew neighborhood; am 
‘older one gave his address at am apartment 
Iuitdine 

"The acsistant phoned the man’s home andl, 
claiming to be a photographer, asked the 
tan’ wife if he might take pictures of the 
children. Making an offer of a number of 
free photographs, he obtained the ehildre 
names awl thelr ages, On the pretext of 
Udesiting to oblain the father’s permission to 
Photograph the children, the assistant was 
Fiven his business telephone number and a 

there elicited information 2 to the posi 
tion he had end sion. “A city: directory 
furnished the mame of the school for the 
nicichborhoed and the name of the principal 

“This was. all the information the palit 
could get in half and hour, but it was 
nough Naturals, he could not know the 
particular question in the man’= mind, bot 
il fortune teller Know from experience that 


inwed fromm 


their _vietime consult them on only two 
subjects —love and money. Proceeding on 
the theory that the question was about 
loved one, be ist spoke of the family. Then 
he tackiedi a hypothetical business problem. 
Evilently, the client Bad just bought a home 
and it was unlikely that he woukl wish 16 
move away from town. Hence the advice 
Against a change in business that would take 
hhim to another city. 

fow, suppose that the customer does not 
phone fer am appointment but walk inte 
the diviner’s establishment Sum the street 
In that case, Mulholland told me, the client 
Js ushered Into the seer's presence ax sam 
{% posible. Immediately, the faker's partic 
‘lar hand of mummery, be it cards, crystal, 


palin reading or astrology, i brotsht 


While the fortune teller delivers a Tons, 
vague haranevc, bis assistant outside, who 
took the lient’s name upon his arti 
busy with the tekphone As the 
shorter, less information  sathered in such 
comes, but it usually 

How i this intorm: 
sotinayer? “Here: where what may’ be 
led the physical tricks 
and some of these Muthalland demon 
Fated 10 mie. Some of the more elaborate 
Establishments have a picture 0 one of the 
walls that fs so. constructed at to act as a 
secret panel. While the glass and frame 
femain stationary on the wall, the back of 
the contraption and the picture iselt can 

lopped ty the man tn the 

thus is able Co imert a card containing 
the information. 


teller siaply reads his name, wccupation and 
such other data athe assistant. was able (0 
father, above. the 

Feason for wing ap 


Keea olmerver, classed) by the teade as “an 
annoying sucker 

Tn the absence of & pane 
hiesell is “back 


the seer seats 
Some angings, 


the fortune teller conceals in his hand while 
gazing. foto ‘his crystal, or places al the 
bottoms “of the pack in’ case ‘cards are his 
hecialty 

let us assume that the client is not 
listed in the telephone book, nor in any’ pro 
fessional or other directory. In chat event, 
the fortune teller has to rely on his wits, 
Which usually are pretty sharp. The fol- 
lowing is an actual cae of this kind which 
Mulholland related to me: 

A pretty yours widow visited  southsayer 
to get advice on the wisdom of remarrying 
Her costume consisted of a dark dress, # hat 
fof fast season, and new shoes, She wore 
‘wedding ting and a string of eal, but m0 
cule jewelry. Ac it was summer, che wore 
tno coat, and she did not carry a pocketbook, 
Without her having said age word, 

inet told her fortune simply from be 
appearance 

He told the woman she was not wed 
rk and that she ouzht to accept the offer 
‘marriace che was considering. This. he 
id, would be exactly what her late huchand 
‘sould have wanted ber to do. Dumounded 
ty the nian’ powers of divination, the 
‘soman prabed bim to the skies, and shortly 
Tia! eaniol's were iedeche 

‘These were the iorttne tellers observation 
and deductions: The wedding fing showed 
the woman had teen quarried, It was of a 


Detter kind than the dress she wore indicated 
she could now afford, The gown looked Uke 
fore worn for second mourning, ‘Thus, she 
probably was Widow in reduced” le 
Smetances 

The new shoos were of a brand advertised 
to help foot trouble; hence ie was likely that 
she was doing work involving good deal 
ff sanding, to-which she was not accustomed 

The striis of beads was new nd rather 
‘expensive, and the seer reasoned it mst ye 
| gilt from some man who was in Jove with 
hher, He guewedd that she wanted "to marry 
‘azain, bt iclt she should remain faithiul to 
hier husband's memory, So he told hee whit 
hhe believed she woul be yd to. hear. 

AIL of us carey some matks of ientifica- 
tion. “Even if you do not wenr a Rotary 
Club or service button, a lodge or trateraity 
pin, ‘sour rings, your watch and. chainy the 
cut’ of sour dothes and hair, your speech 
and mannerisins wil tell the’ soothsayer 
‘number of things that he will repeat to Yoth 
translated into the flowery lingo of bis jo: 
fession, at a price, 


‘Many fortune iellers use simple conjuring 
tricks "to impress the. “suckers 

fceull powers 

bow! 


with their 
"A teat favorite is the site 
‘The cient writes his question git 
A jraper, which he folds twice and 
bow! Mutterin 
‘the diviner 
0 the slams, Wh 
to ashes, he reaches 
hig "crystal aml delivers «long, general 
This finished, he ives the answer, 
be is supper to read in the crys 
With ‘the ai of a small ash tray, Mul 
holland showed "me how this is done, 
wrote a question and dropped the folded 
paper into the brass ish.” Tt. was. bir 
land the masician gave me an answer whiel 
Showed that he must ‘know ‘what 1) haut 
written, ‘Then he fitted the ash tray, Tt 
hhad a secret compartment, inte. which he 
ad slipped my nate, burning a blank piece 


the paper and poets in 


of paper. This blank had. been concealed 
fn the "eimick” fore. the beginning of 
the “seance.” The two pieces of paper were 


switched by. a_simple.sleight-af-hand (rick, 

“To make this stunt even. more impressh 
the “shothsayers sometimes rewet to. slate 
‘writing, Again, a question is written on a 
piece of paper and “burned ina bow! with 
| "gimmick." “But now the bow! is placed 
fon a shell in front af a sceret panel inthe 
Wall, Unrough which a confederate inthe 
rest’ roam ‘can remave the paper bear 
the question, 


MEANWHILE, the fortune tees produces 
AVE slate and a stall piece of chalk, He 
fal the euamet 10 hold the state oy hi 


maapeed 
the faker takes the sate from the "suckers? 
hands under the table, and then pretends to 
place the slate, which now ie supposed to 

an answer, on top of the table, But 
itis not the same tite. | Another has 
Sqaiekiv ‘been substituted. On. this, the assist- 
Ant, who read the question, has seribbled an 
answer. The secand slate is handed to the 
soothsayer through dark hangings in fant 
‘oF which he fe seated, 

A satiation of the fire-bow! 
“gimmick” box ia which the cl 
to lock his question, The 

while the paper drops into the hand at 
the snothsayer thraush a little trap. 

Selling Knowledze that they da not pos: 
sess fortune tellers swindle the public ‘out 
of zillions, But even this is not the worst, 

hase of their racket. The real danger Ties 
tn the fact that, more often than not, the 
aiteice ther sive is unwise and destructive 
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toric flight down the Hudson when he won 
the $10,000 prize offered by: the New York 
Worl, 

One’of the high points of American avia- 
tion was, Curtiss’ victory over Louis Bleriot 
in'the first Gordon Hennett Cup race. at 
Rheims, France, in 1909. In his homemade 
‘machine he averaged forty-three miles an 
hour and carried of! the cup. In twenty 
| years that record has jumped to more than 

350 miles an "hour, anda dozen modern 
| racing’ ships "wan exceed 200 


leriot was 


the hero of France when he met Curtis 
‘The 


above the sandy plains of Rheims 
he ‘had flown the Ei 


| ae: 
| Kon the French side of the ch 


attempt 

back to 
replace. the 
This whee! 
quicker on 


Paris to get 
skid at the rear of the fuselage, 
enabled him to gain momentum 
the take-off 

A day of so before be took off, he was 
badly’ burned by’ a’ gasoline explosion and 
when he hobbled to the cockpit on crutche 
land. prepared. to head {or the white chalk 
elifs of Dover, he had spent practically 
fast cent, When I saw him circle 
in his graceful, birdiike machine, 1 
aleplane fever for the fi 
Towing year T bought a 
and taught mysell to fly 

Another pilot wis al 
Bleriot, fighting for Lord Northeliffe’s 880,000 
prize for the first plane across. This was 
Hubert Latham. His beautiful Antoinette 
monoplane looked like a fifty-foot dragon 
fly of wood and canvas.” Twice he started 
{om the French side. Each time, his motor 
tered and he dropped into the water of 
the Channel, “1 was on board the’ French 
destroyer that rescued him the second time, 

m less than 

‘We found hien 

+ calmly smoking 


| at Calais_with 


HE following year 
arounsd the course at Bel 


fn a roaring Antoinette "win 


Latham took me 
mnt Park. N,V 


er” The 


‘on every turn, Latham wae one of 
the most fearless flyers of that reckless age 
of aviation. At Blackpool, England, 
made a flight that spectators never fo 
battling a howling gale that carried him 
backward across the field time after time, 
‘One of the first to follow Bieriots eros 
channel trail was a former Chicago baker 
boy’ and soldier of fortune, John  Moisant 
AS soon as Bleriot had taught him to fly 
he loaded his pet. kitten “Paree” into hi 
fachine and set out from Paris to London 
ther. and accklents, it 
Kitten neatly 2 month 
‘capital, but when they 
ddd, they were the first to ‘cover the route 
how followed by the huze planes that ply 
Tike ferryboats hetween the two capital 
‘The years 1010, 1911, and 1012 were the 
Bonanza years ‘of aviation. Tn frail 
machines, the pilots rode to quick fame, 
uick riches, and, too often, to quick death. 
They were a colorful lot—titile Audemars, an 
eighty-seven pound cricket of a man who 
Grove a tiny’ Demoiselle monoplane sitting 
fon a narrow strip of canvas Tor a pilot 
3 Charles K. Hamilton, dare-devil Curtiss 
flyer who was’ (Continued om page 133) 
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Get Into One Of These 
BIG PAY FIELDS 


Amazingly E: 
| War so ecelnes 


ELECTRICITY 


Don’t spend your life waiting for 
$5 raises in a dull, hopeless job! 
Let meshow you how to makeup 
to $60, $70 and even $200.a week, 
in Electricity—NOT BY COR- 
RESPONDENCE, but by an 
‘amazing way toteach that makes 
youapractical expert in 90days! 


LearnWithout Books 


In 90 Days 
Nobooks! Nolessons! Youlearn 
by doing actual electrical work 
right here in the Coyne shops. 
‘You are trained on huge motors, 
generators, switchboards, trans- 
mitting stations, power plants, 
auto and airplane engines, etc. 
You don’t need advanced edu- 
cation or, pemons experience. 
‘You qualify for real electrical 

|] work in 90 days! 


EarnWhileYou Learn 


Don’tworry about a job! Youget 
FREE life-time Employment 


money stop you. If you need 
part-time work to help pay liv- 
tng expenses, I'l help you get it 
Coyne 31 yesrs old. Coyne training 
||] fe tested: You em find ont everythi 
FREE. Jost mail coupon below and Tf 
||] Send yoamy#iGPREB ELECTRICAL 
BOOK, telling all about jobs—salaries, 
ste, This dots not obligate you. Jus 


COUPON FOR BIG 
CTRICAL_BOOK= 


lea? RADIO 
TELEVISION 
SOUND REPRODUCTION 


Every branch of Radio is calling 
for trained men! 5,000 Service 
Men needed at once,’ Big call for 
Wireless Operators, both at Sea 

din the Air, Many jobs open 
in Broadcasting Stations, Talk- 
ing Picture and Sound Experts in 
great demand, And now Television 
{Fon the way! Soon there'll be a de. 
mand for thousands of Trained Men in 
this one branch alone. 


‘0 Radio, where thou: 
Jobs are open, paying $60.0 
week and up. 


Not By Correspondence 
By Actual Work--in 8 Weeks 
‘Come to Coyne and learn Radio in 8 
weeks! NOT BY BOOKS OR COR- 
RESPONDENCE, but by actual Ra- 


dio work on actual Radio equipment 
—on scores of 


; 
rece 


tio in 8 weeks. 
FreeEmplo: Service 
After you juate, I'll help 73 get 
the Radio Job you want— and if you 
need part-time work while at school, 
Tit help you get that, too. Coyne has 
been training men sinct1906, LetCovne 
train you for a Big Pay Radio Jobl 
Mail coupon below for a copy of ty 
BIG FREE RADIO BOOK. felting al 
about Radio, Television, Talking Pie- 
‘tures, Wireless, ete. This costs you 
Bothing. Just mail coupon below. 


MAIL THIS: COUPON FOR BIG: 
FREE RADIO-AND TELEVISION BOOK 


Gentiemen: Send me your Big Free Radlo Book 
Scull details of your Special Introductory Ofer 
‘This doce not oblzaca me in any ways 
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You need this FREE Book. 
RE you standing om the 
sidelines, wishing you were 
in Avi 
Jobs swith, fine siya? 1 50, 
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consumptive and wanted to die with his 
boots on; Harry N. Atwood, who few irom 
St. Louis to Chicago with American flazs 
Streaming from the struts of his Wright 
‘machine; Earle T. Ovington, the American 
Bleriot yer and ‘the first U. S. 
lot, who carried a “lucky doll” wired to 
Ais faselage seem he lett the ground: Micky. 
McGuire, “The Wild Irish Rose of the Sky,” 
‘went aloft wearing a flower in 
his: buttonbole 
‘Another of these picturesque chance-takers, 
who advanced aviation at the risk of their 
lives by showing designers the weak points 
in their early planes, was the little French- 
‘man, Louis Paulham. When the Wrights 
first ew, Paulbam was a bareback rider in 


French algplane factory for next to 
to learn all about planes. Then, in 
Cleaned up $100,000 in prizes with his Fa 
man biplane. He ako piloted Bleriot mono- 
planes with equal ease 


AT THE Los Angels meet of 1910, the 
FAwrights, who were seeking to collect 
foyalties from other makers of planes, caused 
the warping wires of his Bleriot to be sealed 
40 he could not leave the ground. Paulham's 
‘contract called for at least one flight in the 
monoplane. "On the last day of the meet, 
he started the motor, jumped into the cock: 
pit, and hopped off despite the fact that the 
‘warping wires were paralyzed 40 he had no 
lateral control of the machine. He circled the 
field, skidding around. the turns without 
banking, and landed safely after a fight of 
more than a mile Tt was a thrilling example 

(Of expert airmanship. 
Twas with Pautham when he defeated 
Claude Grahame-White, the English pilot, 
the race from London (o Manchester. His 
Farman biplane, with a whirling Gnome 
motor, was the first airplane in which I ever 
ode," Farmans are still manufactured in 
France and many of the huge air liners used 
fon the French commercial lines are produced 
im this pioneer factory. On one. trip to 
rode one as a pawenger on an 


himself, in 1911, took me 
up in. one of his early pushers in Which we 
fished on 4 lidderlike framework stuck out 
{In front of the lower wing, Another early 
French pioneer was Robert Esnault-Peltere. 
flew ith hen, crou- count, hop 
is curious ‘monoplane in 1943. 
Tt was the first machine in the world to be 
operated by means of a. “joy stick,” the 
method now universally used. 


INE of the best of the early monoplane 
pilots was Roland Garros. He beld a 
Jong string of world reconds before the war 
Like Hamilton and Latham, be had! weak 
Jungs and Knew his days were numbered. He 
ded in 1916 in one of the most dramatic 
‘events of the World War 
‘A huge Zeppelin was heading over the 
ines on one of the first bombing raids on 
Paris. Garros was on patrol duty. He dove 
fom the monster, firing with his r achine gun. 
Seeing he could not stop it this way. he 
climbed high above it and, roaring down 
‘out of the sky. crashed into’ the top of the 
hhuge gasbag. His red-hot motor ignited the 
hydrogen, and riding the flaming Zeppelin, 
Garros went down with his victim. 
‘Zeppelins were familiar craft to me before 
the war. Tknew white haired, kindly Count 
Zeppelin well and made a number of flichts 
with him in his rinid airships. Once be 
fnvited me to attend an aerial Christmas 
Party high in the air above Berlin. Few 
‘Americans know that Zeppelin’s first balloon 


ascension was made near St, Paul, Minnesota, 
uring the Civil, War. T'also’ met Hugo 
Eckener, famous skipper of the Graf Zeppelin, 
a number of times while on these ¥ 
Zeppelin works at Fredrichshafen, Germany. 

‘The Chicago Aviation Meet of 1011, at 
which I was Field Captain, was probably 
‘most spectacular flying competition ever held, 
Here Lincoln Weachey, the greatest stunt 
flyer of them all, began his breath-taking 
ame of tag with death. Once T saw him 
skim along’ a Lake Shore freight train 0 
close his landing whee's seemed rolling on 
the ear tops. 


NCE, he told us he was going to break 
the world’s Tnsten 
sing about it in he filled hi 
tanks until they ran over, took off, and 
kept climbing until every drop of fuel was 
gone. Then he spiraled down from a height 
fof 11042 feet, landing after dark on. the 
Take front field with anew record 
“While Beachey was a stunt fer, pure and 
imple, one eflect of his ying was. better 
Airplanes. Designers, seeking to produce 


planes strong enough to withstand. these 
strains, produced sounder and safer machines. 

‘The first time F met. Beachey Wi 
when’ he wa 


'a mechanic for 
Later, when he was 
ible of his own, we raced 
ur “rubber cows” “at large cities in the 
Middle West. "One whole winter, Heachey 
and I flew at Mexico City, advertising a 
hhew Mexican cigarette. We made thirty 
flights with a motored as bag, lived like 
kings, and returned to ‘the United. States 
with more than $10,000 apiece in our pockets 

‘early million people jammed the San 
Franciico “streets near the Panama-Pac fe 
Exposition grounds in 1918 when he took off 
fon his last light. ‘They saw his litte Taube 
tmopoplane lop and dive, thew collapie and 
rocket in a sheer 3,000-foot plunge tn 
Waters of San Francisco. Bay’ 


EACHEY was a natural Ayer, ji 
Lindbergh is. Curiously: enough, Tale 
knew Lindberzh ione before he was famous, 
just as Thad known Reachey. After the war, 
Thelped organize a flying school and factory 
fat Lincoln, Nebraska, Tt wae at this school 
that Slim’ made his first Might, He started 
in greasing Hisso engines at $15. week. He 
was hard-working and quiet, "The frst time 
‘ee pad much attention to. him was when 
sunk tails curled up it 
‘when we started for 
a ‘career in flying almost came 
fo_an end right then and there. 

‘The climax of my aviation experiences 
‘came that spring morning, in 1027 when 1 
Tooked down from a. New York office buil- 
ing on Lindbergh's triumphal return from 
France. T could hardly realize that T had 
actually had a grandstand seat at the very 
beginning of the airplane. Tt seems like last 
seek that T had met Chanute, the Wrights, 
Montsomery, and Curtiss. It seems hut a 
few hours. ago that T was flying. pioneer 
“rubber cows"; but a moment since 1 knew 
the early aviators. "In forty short years, 
miracles have happened in the air. But these 
miracles, Iam firmly convinced, will seem 
commonplace beside the greater ‘erial mar- 
‘els another forty years will bring, 


Next_month Cay will rel 
‘other adventures and experiences of the 
thrilling days when flying was young and 
daring men carelessly risked their lives t0 
five us the modern airplane. 
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is noisy and has a lot of lost motion, so the 
really good one-way clutches have a number 
‘of balls” or rollers so fitted that they 
jam and Jock the shafts when the force i 
in one direction and start to slide when the 
force is applied from the other end.” 
“That “seems clear enough,” Donaldson 
observed, "But if the idea is so old why 
n't some one used it befo 
fow should 1 know?” ‘Gus countered 
5 hundreds .of ideas that ‘might be 
a car. Only time will tell whieh 
prove worth while. Free-wheeling 
fertainly should save gas and wear on the 
‘motor in average driving, but sure as shoot- 
ing i's going to wear out the brake lining 
faster. You'd get the most benefit out of 
free-wheeling in rolling country same as 
you would out of a coaster brake on a 
Dieyele. On steady, level going it wouldn't 
mean anything. The cars that have it ate 
fixed $0 you can lock the free-wheel gadget 
sand not use it while the going isn't the kind 
Where free-wheeling is worth, while—coming 
down a mountain, for instance, when you 
nt to use the drax of the motor to save 
rakes. 
Now T 
was wid 


why my iden of free-wheeling 
‘the mark, a 
the same, is i€2" 


“TOT by a Jong shot,” said Gus emphati- 
N catty. “sthesides, coasting in neutral Is 
ne states Because too 

rouble that way. They 
ear and got rattled 
you did, You forgot that. gears 
have to be turnin over at somewhere near 
the sime speed before you can mesh ‘em. 
Of course if you haa syncheo-mesh trans 
mmission you couldn't have had that trouble, 
“How would that 

Simply because t 
mission," Gus explained, 
Clutch for each speed that 
when you move the gear lever 
takes hold just before the gears go tosether 
and forces ‘em to run at the sime_ speed 
lashing gears. isn't powble 
and when 
speed, thelr 

1 


The clutch 


be clashed” the professor observed, “at 
Feast until F ean shift with e “other 
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Write For It>»——_. 
TODAY! | 


HH 


wise T should be compelled, in tense, 

‘a car with that feature. Is a 

transmission with a silent second speed con- 
structed in the same manner?” 

‘No,” said Gus, “that's something ele 


again, missions with silent second 
heels really’ are offshoots of another kind 
lopment. "Maybe ‘you remember 
the Tot of talk about four-sp 
transmissions a couple of years ago? 
sllent second speed 
relative of the fancy 
“Four-speed transmissions were macle just 
like the regular three-speed outfit only. with 
an extra gear for economical level dliv 
‘The extea fourth speed had internal pe 
which are not 40 noisy because the teeth kind 
of slide together instead of bumping. The 
liken worked grand, Fourth speed was almost 
fas quiet as third,” ‘Then alone came some 
engineers and said: 


“Why not use those nice, 
‘Quiet internal fourth-speed sears for second 
Speed in a regular three-speed job? ‘Then 
people wouldn't mind using second speed 
And we could gear up the rear axle a bit to 

said Professor Donaldson, “I 
imagine what T require isa transmission that 
includes them all” 

‘Gus grinned. “That's an order Vm afraid 
no car manufacturer can fill-—just yet 
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DIVER FLIES—FLYER DIVES 
(Continued from pase ss) 


spot marks a tiny blood vessel that bas burst 
Under the pressure of the bubbles. The pain 
is terrible. “Temporary paralysis often results 
‘when the bubbles form in the spinal column. 
‘To avoid the bends, a diver pauses at difler- 
ent depths in coming up to “decompress” oF 
allow the gases to be thrown off normally 

bby: the fungs™ 
Do you have to be as careful going down 

2s coming up?" 
‘you can go down faster than you 


can come up. We usually descend. at the 
rate ‘of about a foot a second. A diver 
regulates his descent by ‘his ears. When 


they begin to pain from the excess pressure 
fon the outside of the drum he slows down, 
chew gum and swallow frequently to let 
the air get inside the drum and equalize the 
pressure on my eardrums.” 


WE i climbed aboard the diving bot 

with two great tanks of compressed 
ale at the stern, apd were heading down the 
‘Thames toward Lone Island Sound. 

“We compress ordinary air,” Loughman 
explained, "It we sent down oxygen such 
‘as aviators use at high altitudes, it would be 
too hard on the diver's lungs. "Under great 
pressures ft would burn them up.” 

Besides Loughman and the commander of 
the diving boat, there were ‘half a dozen 
ears” on board, “A “bear” is a dresser who 
helps a diver get into his suit. It would be 
Impossible for him to get on the heavy and 
awkward suit by himecll, "When we dally 
anchored ina’ sheltered cove. 

Droweht out a ‘suit of heavy 
‘woolen underwear 

“The only things you wear inside a 
suit" he said, 

By the time T bad or 
diving suit was laid out 


Loughman 
‘biue eit 


White the “bears” pulled it over 
i examined the material. It was rut 
berized fabric, something like ‘raincoat loth, 
and about a siteenth of an inch thick. ‘That 
Seemed pectty thin to trust my We to, Tt 
‘was my’ turn to remember the newspaper 
ines about diving accidents 

Have you ever heard of a suit springing 
leak underwater?” 1 asked Loughman, 


“Oh, sure,” he said. 1 swallowed. hard 
fand must have looked sick, 
"What happens 


“Nothing much. T once was down in a 
suit that Heaked so badly i filled with water 
Uup to my wait, You ace, the air circulates 
all through the suit and if the water enters, 
it runs down to your feet and, as it rises, i 
compresses the aie tip into the helmet. Tt 
never ries above your chin so you can keep 
fon breathing” 

‘One of the dressers was smearing my 
hands and wrists with colt soap from 3 
tin pail. This allows the tisht rubber wrists 
of the diving suit to slip on. My hands 
were eit. bare, the wrists of the’ sleeves 
Biting smacly and keeping out the water 
As an extra precaution, wide rubber bands 
‘were snapped on over the wrists at the last 

While two of the “bears” laced up the 
backs of the lees of the suit. another brousht 
huge metal shoes, that had ropes for laces, 
and worked my feet into them. Loughman 
‘explained: 

"Those two shoes weigh as much as a 
fifty-pound sack of flour. A diver who tips 
the scales at 150 pounds stripped will weigh 
about 46S pounds with his suit on.” 

“SHow can he move around in the water?” 

‘When he gets under, the buoyancy of the 
air inside the suit neutralizes the weight 20 
he can walk around without great difficulty. 


In fact, if you let too much air get in your 
suit, you will pop up suddenly to the surface 
Tike’ a cork.” 

While we were talking, a thirty-pound 
breastplate of bronze had been slipped over 
‘my head and bolted to the collar of the suit 
Ati brown cloth skuleap, with earones 
attached, was strapped to my" head. 
fon the Surface ‘can talk with a diver. by 
telephone as well as communicate with him 
tinguh jerking the tltine 

1K you will come over to the ladder now, 
we will put on your belt and helmet.” 

1 stood up and tried to walk. They all 
laughed. Moving with those twenty 
pound shoes was like trying to run in 
mare, "When T arrived at the gunwale I was 
Panting. T'was told to lie on my side. Two 
Mhears® grabbed my feet and swung my kegs 
‘over the gunwale onto a steel ladder that 
descended into the water. T felt as helpless 
fas a baby. They doubled me aver the fun 
wale as though they were going to paddle me 
fand strapped about my waist a 100-pound 
belt of lead, When I straightened up, T felt 
as though Thad a steel railroad rail on each 


Shoulder, I was all tired out and T hadn't 
Started yet 

“Anybody can have this job that wants 
it, right" now,” I told Loughman, He 
sinned, 

“Vou don’t know half of it yet," he saidy 
and brought over the great bronze helmet 
that weighed seventy pounds more. With 


two men helping him, he slipped it in place, 
When that hollow metal ball settled. down 
cover my head, T knew how Loughman had 
felt when he placed his Ke in my hands on 
his first airplane ride, T was used to naving 
a whole sky full of air to. breathe. That 
helmet seemed like’ tiny room holding just 


enough air for a single breath, If anything 
happened to that ailie when Twas an the 
tom... T decided not to think of that 


pp Ry a IE 
"The fated lass window in 1 
helmet was left open until the 
Loughman turned a small valve wheel nea 
ry left hand on the suit, With « loud hiss 
the compressed air entered the helmet. jus 
above my left temple. Loughman adjusted 
we. A diver is teained to tell when 
‘amount of air is coming in by the 


to the right of your 

‘much aie gets 
mis Ou press 
with your ‘chin. Tt 


‘operates lve and ets out some 
of the air: 
COULD see one of the “bears” uncoiling 


the inch-thick air hose with the rope 
feline taped to it. Loughman was giving 
final instructions 

“When you reach bottom, jerk your life- 
Tine one. When you want more slack to 
walk around, jerk it twice, When you want 
to come up, jerk it three times. Answer all 
sionals. If we give one jerk up here, it 
means: Are vou OK? You give one jerk 
in answer. That means: OK. If you don't 
fanever, we sell pull you up to see what is 
the matter 

“How deep is the water here?” T asked. 
“1 can't sce bottom.” 

“it isn't very deep, only twenty feet oF 


Only twenty feet!" T had arrived at the 
place ‘where T wanted to kick myself, now. 
hut: with twenty-five-pound shoes on, that 
was impossible. So T sald: “All right, let's 
= 


“When everything is secure," Loughman, 
said, “Tl tap the (Continued om page 135) 
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helmet twice, That means: Go down.” 
He slammed shut the little glass window 
fof the helmet and screwed home the bolt. 
T took a deep breath. The air had a rub- 
bery smell, ‘There was a hollow clang, twice 
repeated, just above my head—the signal to 
‘descend,’ I moved one beavy foot down a 
rung, then the next. Suddenly my Jess grew 
‘cool and they scemed relieved of the weight 
ff the shoes, They were underwater and 
the buoyancy of the ai 
ning to have its effect. 


KEPT on until the water dosed over my 
Thead. ‘T waited a minute, ready to duck 
vup if anything was wrong. "Then I let. go 
the ladder and ‘slid slowly down the lie 
line, “Twas entering strange silent world 
of greenish water. Instead of the deafening 
Foar of an airplane motor, there was only 
the monotonous hiss of air entering the hel 
met. My ears began to burt. 1 stopped 
and’ swallowed hard, then went on. My 
fect sank into the mud. I jerked the life- 
Tine once. There came an answering jerk. T 
pulled it twice. 1 was going to try to walk 
round. Then something strange happened. 
T'seemed bewitched, I couldnt make my 
fect behave 
“Vou are walking backward.” 


A small 


voice sounded in my ear as thoush someone 
Were shouting through x. pipe a great dis 


it was Los 
“Try crawling 


rman talking over 
That is 


L tried to crawl. 
bottom. Too much air in the suit. 


T couldn't stay on the 
T jerked 


my head around and pressed the safety valve 
"The suit suddenly pressed 


itn my. chin. 


ot openings of the helmet only a foot or 
two from the floor of the cove. I passed 
over a waterlogsed timber, worn smooth by 
the restless movements of the tide, over 
Stone. of two and numerous shells. Then, 
‘ireetly in my path, T saw two starfish, one 
Six Inches or more actoss, the other smaller 
T teached for them twice before I could yaze 
my distance in the dim wavering light. Just 
‘as T grasped them, the lifeline jerked once. 
Loughman wanted to know if T was all rit. 
Tyave a reassuring pull 

You have been down five minutes,” his 
voice reached my ear. “Want to come up?” 


GAVE three jerks to the lifeline and, 
‘linging tomy sea-bottom trophies, was 
hauled. steadily upward. When I reached 
the top of the ladder and handed them over 
to Loughman, T was neatly exhausted, That 
five minutes underwater tired me more than 
five hours in an airplane would have done. 
‘On the way from the flying field to 
Submarine Base, Loushman had said: 
ielieve T like ®ving better than diving.” 


“SEVEN LEAGUE BOOTS” 
MAY HAVE BEEN STILTS 
fact 


Twar there may be some basis 
for the legends of “seven-leazwe boots.” was 
suggested recently to the English Folk Lore 
Society. Tt was pointed out that long-ago 
habitants of the fenlands, marshy districts 
in the south of England,’ may have 
about on stilts, acquiring’ great proficiency 
in their use. By this means they would have 
been able to cover the ground at great speed. 
to the consternation of their neishbors om 
drier ground. 
Supporting this theo as pointed out 
that French shepherds in Gascony zo about 
‘soon becoming 


turns INK fo GOLD 


FLERSCHEL LOGAN'S first dea 


he answered an 
fd like this. Now compare his recent 
Grawing. (2) with the. small scradel 
drawn heads he made before he tool 
the Federal Course. Then follow his 
example and develop your talent. 


ic Laem fe ore, ty 
we fo sd ae 
TRE Nara ANS Sie 


‘tunities in illustrating have never been 
better. Publishers buy millions of dol- 
lara worth of drawings every year 

Illustrating, is fascinating as well as 
profitable. ‘The Federal Course in- 
Eudes illustrating, cartooning, letter- 
ing, poster desi nin indow card il- 
Jotitting, ete Ynatractons are writ 

specialist in each subject. 


“Fupenat scuoot oF HiversaTmxo, 


your free beak. "A 
“egether with Test Chart 


136 POPULAR SCIENCE MONTHLY 


Jaswany, 1931 


As for sunlamps, they also, voiced the 
judement of private medical authority when 
| they commended the approved types but 
| cautioned laymen against their use in cases 

ff discase without the advice of a competent 
| physician, “The large amount of ultraviolet 

ays of short wave-length some lamps emit, 
thes declared, may cause serious injury to 
the eyes unless gogsles arc used. They also 
may’ prove harmful to the skis, result in 
grave symptoms in persons with low blood 
presure and in unfavorable effects in patients 
Inthe arly stages of tuberculosis. Expo- 
sure to ultraviolet radiation may. cause rest- 
Tessness and, in overdoses, anemia. It abo 
has been responsible for severe burns 


EDICAL research is a kind of glorified 
IME etective work. It consists of follow- 
ing. up clues, relating them to one another, 
fand finally iting them together to form a 
Set of complete conclusions. This sequence 
‘of discoveries ed to the solution of The 
Great Rickets Mystery 

First: In 1918, Dr. E. Mellanby, an Amer~ 
ican research worker, called attention to the 
[presence of an antirachitic factor, or vita- 

in, in the prevention of rickets. ‘The ques- 
tion’ he posed was: Is this vitamin the same 
as Vitamin A, the growth-producing, blind- 
new-preventing vitamin, or a diferent one? 

‘Second: Dr. K. Huldschinsky, an Austrian 
specialist, in 1919 first_proved that ultra- 
Niolet rays from a mercury vapor limp 
‘Would cure rickets 


curative effect of sunshine in cases of ricke 
Fourth: Four other Americans, Drs. E. V 
McCollum, M. Simmonds, JE. Becker and 


Mame. P..G. Shipley, proved conclusively in 1922 
that ‘there fsa distinct rickets-peeventing, 
Prevent Pit, vitamin 
| © These four steps brousht up another qucs- 
Abe ———| tion: Hf ultraviolet rays and Vitamin D is 


fecha sure cure for Fckets, might. thete 
fot be some conection between the two? 
“Three, troupe of tnvetistory, working 
independent in thi country and abroad 
roved that thee is such a connection. In 
Egeland, Dre: 0. Rosenheim and T.A. Web 
ster; in America Dis A. F. Hess, M, Wein- 
Mock “and FD. Heiman, and Drs, 
Steenbock and A” Black, demonstrated that 
holeterol, a substance’ found in certain 
foods, cou ‘be mate antiracitic by expo. 
te fo okravioet rays, In otber words they 
ound’ that the rays changed the cholesterol 
imo’ Vitamin D. 


ATER, thee men, aided by Profesor 
LS Adolph Windaus, of Germany, discov 
fered that” it really was mot the cholesterol 
itself, but an impurity present in it in minute 
quantities, called ergosterol, which was 
Syetivated” by the rays. For his part in 
this dicovery. Dr. Windaus was awarded 

the 1928 Nobel Prize in chemistry. 

Because we take most medicines and 
tonics internally, it is easy to understand 
how we can absorb Vitamin D by eating 
foods impregnated. with it, But how can 
| external baths of ultraviolet rays have a 
| Similar effect?) The answer is that we have 

ergosterol in our skin. By bathing in ultra- 

let rays this ergosterol is exposed to their 
action. ‘The Vitamin D thus produced is 
‘then absorbed in the blood, 

Tt was Dr. Harry Steenbock, of the Univer- 
sy of Wisconsin, who worked out and pt 
ented a process for exposing certain 
to ultraviolet radiation, thereby enriching 
them with Vitamin D. Then, refusing to 
enrich imseli, he turned over his patent to 
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the Wisconsin Alumni Research Foundation, 
which now controle i 

A few manufacturers, licensed by the 
Foundation, have placed onthe market 
rolled oats, dry cereal, dried milk and 
Crackers treated with the Steenbock process, 
‘More will come as soon. as methods are 
perfected for controlling the amount of 
Ultraviolet radiation the foods should contain, 

Ta an attempt to increase the Fickets-pre~ 
venting. properties of cow's milk, a group of 
University of Wisconsin investigators under 
Dr. Steenbock not long ago fed the processed 
cod liver oil to cows, but without success 
Yeast exposed. to. uliraviolet_ rays proved 
a better antirachitic cattle feed, he reported, 
Exposure of the cows themselves. to. the 
ultraviolet rays of the sun has no effect on 
the Vitamin D ‘content of thelr milk, the 
investigators found, 


however, are said to be more 
‘esponsive to ultraviolet irradiation and 
to lay more exes when exposed to the benel- | 
icent rays. ‘This may be due to the fact | 
that feathers have a fairly high transmission 
of ultraviolet light, a discovery” made by 
Dr. Coblentz, of ‘the U.S. Bureau of 
Standards, 
ince ultraviolet ray’s of certain strength 
are of proved. wahie. inthe treatment of 
Tickets, Scientists speak of ‘their degree of 
potency im terms of antirachitie quality. Ta 
‘other words, ultraviolet rays powerful enough 


‘The dificulty of knowing how much uli 
violet you are actually getting from the 
4s equalled by’ that of gaging an accurate 
dose from electric lamps," Most dactors cane 

for they have no means 


tory. the inventor 
who. will devise simple and. absolute 
Method of checking the strength of ‘ult 
Wiolet” rays, 10 that. their dosages may’ be 
Dresribed. with as much precision as that 
followed in the prescription of dra 

Because of thelr lack of penetration, it 1 
loubttul that “ulraviolet, ays have’ any. 
ability to relieve pain.” When sun-lamps- ot 
Strong direct sunllzht ate used for this pure 
pose, iis not the ultraviolet, but the deeply 
Pencirating infra-red, or heat rays, whic 
Produce the desired’ effec. They” deaden 
the nerves much in the same way a focal 
fanesthetic. "Acathon are lamp gives off ten 
times more inra-red rays than ultraviolet 


TLSRSMIOUET, 0» have bom ut to 
‘other uses besides preventing and cure 
i disease. For example, it bas proved a 

Naluabie aid in. detecting adulteration. in 
Tires and rauds of several other kinds, 
Substances exposed to. ultraviokterays, In 

dark room, fluoresce oF glow with a colored 
radiance al their own. So far as ie known, 
bo two substances Moree alike. A tiny 

Urace of a substance, even one part. mined 
‘ith $000,000 parts of something else sil 
i ith its own individual color 

Suppose you are trying to tell the difer- 

nce between two, bolts of ilk of dential 

Hhue and quality” “They look and fel exactly 

alike. But their makers have. impregnated 

cach with, minute quantities of two. ube 

Sfances that fuoresce diferently. Focus 
iveam of ultraviolet light, In a dark room, 
first on one bolt, then on the other. The 
frst will plow. sav, with a bluish sheen, 
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agora 


with itsjoy and good will—why 
not extend its spirit over the 
‘whole year? The fand from the 
sale of Christmas seals in 
December will carry help and 
‘education against tuberculosis 
throughout all 1931. 

‘The National. Sue & Local Tuberculosis 

‘Associations of the United States 
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ss yellow and is, therefore, the product 
of Manufacture B. 

‘Not only fabrics, but merchandise of all 
kinds, liquid or solid, can be secretly trade- 
marked in this way. Money for we asa 
“plant” in extortion or bribe cases can thus 
be marked. Forgerics and bogus documents 
can be detected, Communications written in 
invisible ink ean be read easily, and ancient 
manuscripts have ‘been deciphered in this | 
‘way. Traces of denaturant in booze made 
From re-distlled alcohol cam be detected 
under ultraviolet rays, even when chemical 
analysis fails 

Fluorescence alo & helpful in medical 
diagnosis. Certain ‘skin "affections, for 
instance, fluoresce under ultraviolet Tight and 
thus can be Mlentifed.. The presence of ring 
‘worm, to name just one, Is detectable owi 
to the fact that it luoresces a brilliant, 
metalic green under the rays. 

‘An invaluable aid to the doctor and the 
detective, ultraviokt light now is working 
day and. night to. preserve the lives and 

‘of thousands. And | 


protect the property 
Kejentists admit that our understanding of 
the possibilities of the strangely powerful | 


Tack” rays has only begun. In the begin. 
ing, they may have started life itself 

‘There is no way of telling what they may be 

made to Wo for humanity in the future 


BEADS TAME LAST 
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tinned $0) 
erful bows used by any Indians in the New 
World, 

"The Seri never we horses or cattle as 1 
ing animals, or for any purpose except food. 
All their hunting, fighting and traveling 
‘done on foot, and they think nothing of 
ruin of 100 miles on the desert. |The 
they live on an ishnd, 


‘and the younger men 
deer or horses (ure 
ing them ack to the clan settlement, where 
the animals. may’ be killed or eaten. "I on 

fav seven Seri, four men and three women, 
‘vour a full-grown steer in one day, sle 

‘al that night and all the next day 
the eround beside the remnants of their feast. 


HIS summer, I attended the martiage of 
Chico Romero, the chief of the Seri, on 
Tiburon Island. "This is his Spanish name, 
‘yut he has alo an Indian tribal name, which 
is never mentioned before outsiders, and his 
personal name, known only to himself and 
his clan god, which, in this instance, is the 
pelican, Every Serf man has such 2 name, 
hich is never spoken, and which be takes 
himself, secretly, when he is twelve oF fifteen 
years old, 

‘The older women of exch of the seven 
clans, Known 'a* clan-mothers, decide most 
ff the questions that arise within the tribe, 
fnd the chief fs really’ a kader only 
nd in hunting, turtle fishing and pelican 
kiling. 

While we were on the island Romero 
called. the tribe together and asked permis 
Son to marry the woman he had chosen. 
Some of the can-mothers were opposed to 
it, the main reacon being that each of them 
seanted to marey the chit. Finally with 
Fits and speeches, Romero won over all but 
fe man, who had een trying to win this 
‘woman for himself. ‘This man disappeared, 
and Romero, three other warriors and 1 pur- 
sued him, for fifteen miles, back and forth 
on Tiburon 
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When we caught him, I gave him an old 
hat I'wat wearing, in return for his consent 
to the marrage. "Romero and the woman 
then stood up before the tribe and declared 
themselves married, after which he took his 
‘weapons and other belongings and went to 
her hut, or jacal 

When Twas a be 


twenty-five years ag 
a party of fity Seri, on foot, raided the S 
Francisco de Costa ‘Rica ranch, then owne 
by my maternal grandfather, Pascual Enci- 
nas, who, with some twenty armed and 
mounted ‘cowboys, and myself, started. in 
pursuit. ‘The Seri’ were on foot, driving six 
Frarses they had stolen from the ranch, 


knew the great Seri desert as well 
they did, and. we had a mule-train 
ying water, while they had to depend of 
‘scattered springs and water-holes.”. We 


‘of the cowboys fn nisht raids on our camps, 
‘Only’ the women of the Sert paint their 
faces, using red, white and black natural dyes 
for that purpose. The women of cach clan— | 
tT er, Rabbit, Snake, Moun- 
paint their faces in 
the deity of the clan to 
Seri relizion is pan- 


which they: belong 
theism, with minor gods in every teee, moun 
tain, wind, whirlwind, sea eddy, spring, and 
all other natural phenomens. 

‘They ako havea God of Aboy 


who bas 
wings, and a God of Telow, who’ has long | 
claws for di Tn common with other | 
Indian tribes, they believe that the courage | 
fand spirit of the man or animal they eat 
enters into thelr own bodies. “Their. only 
domestic animal isa hall-wild dog, closely 
related to the coyote 

While these eur 
filled with a deep-t 

ings ouside the 


is and savage 
ed hatred of all 
ibe, could not be pac 
yielding rapidly to the mechanics of peace. | 
‘This year, the Mexican government is send- 
ing research pathologists among. them in an 
cllort to learn what has been the cruse of 
it reduction in numbers from 10000 of 
‘the 7,000 of twenty years 
a0, of tod 
While Seriland is, by no means safe for 
any traveler unless he has a Tange and well- 
armed escort, and is familiar with desert 
travel, the Seri have so far progressed that 
‘will meet representatives of civil 
certain stated points. in their 
ind permit these agents to escape 


NON-SKID ASPHALT IS 
FOUND IN EAST INDIES 


Durvixe cars over a wetted section of 
experimental roadway in, London the other 
fay, British highway engineers tried, unsice 
cesfully chines skid The 
motor.’ terror of skidding on wet streets 
had. been eliminated from that stretch of 
road because it had been surfaced with a 
Kind of asphalt found only in the island of 
Boeton inthe Dutch East Indies, It had 
never been used commercially because it was 


| found to be thickly mised with great quantic | 


ties ‘of fossil dust, giving it a dull gritty 

ts application to roadways was brought 
about by accident. Samples of it had been 
Sent to England for analysis and the chem- 
ists discovered that it would not take a 
polish, and they could not make it lose its 
tritty appearance. They then sugested that 
Hebe tried as & road itacing material, and | 
found that cars would not skid on it 
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PLANT PILLS GROW CROP. 
IN SAND HILL 


(Continued jrom page 56) 


to spring up as plants do in an educational 
‘movie, So.he tried putting ‘on additional 
chemicals. The result was that some of the 
flowers died. After that, he stuck to the 
original formula 

Ti five weeks, the lettuce had headed and 
the tomatoes were more than two feet high, 
In another two weeks, the tomato plants had 
gained an additional foot and. were in full 
Bloom. “The lettuce was two feet high and 
fad one to seed. 


The only man who 
could talk to 
the Superintendent 


at then 
fee. "For tan iy 


+ justine and one-half 
planting the  four-inch 
tomato plants in the sand, Patterson picked 
his first Fipe tomatoes.” By September 25, the 
four plants had produced eighty-six tomalces, 
most’ of them from two and one-fourth to 
two and three-fourths inches. in diameter, 
ones stil 


=| i the scales at twenty-two ounces. One 
‘the largest weighed ten and one-half 
ounces. On October 12, the plants were 
wing and were still in bloom 

"The pladioll spikes attained a height of 
more than ayant and bore many’ perfect 
blossoms. The zinnias and asters became a 
mass of blooms and the forget-me-nots can 
tinued to spread and flowered three times 
during the summer. In ninety-seven days, 
the gladioli completed their life cycle. and 
tumed brown. ‘This was mote than two 
weeks before similar plants in the ordinary 


gardens of the region bad completed thei 
oe 

Paiterson’s unique “chemical fed garden 
serew like an oasis inthe middle of the 
Stretch of bare sand. Keeping the sand in 
the troush me Wave contributed 
something tothe success, but it wat his 
homemade “plant pills” that made possible 


hike spectacular success, These results are 
all the more remarkable because only the 
Common run of seeds and plants was wsed. 
Tn fact, the four tomato plants, which were 
purchased! at a corner grocery store, proved 
to be of three diferent varieties 


different chemical formula for each one, and 
‘will try ot his highly concentrated plant 
Toods on a wide variety of warden vegetables 
and. flowers, 

‘the formula which Patterson used 
is being kept a secret until complete tests 
hhave been made with it, his success will 
undoubtedly encourage other enthusiate to 
follow similar Tines of study. Such experi- 
iments are sure to add a fresh thrill to the 
Pleasures of home gardening, 


CURE OF DISEASE ADDS 
TEN YEARS TO LIFE 


Cirresars born in 1930 may expect to live 
‘eats longer, on an average, than babies 
in that year the “expectation 
ih” seas forty-cight years. Now 
thy the United States Public 
Health Service, the average Jensth of lif 
fifty-eight years 
‘This increase is due to scientific achieve- 
ments in the cure of ailments which once 
took a hich toll of infant allpos, 
‘diphtheria, scarlet fever, yellow fever, and 
abonic phuue no longer menace babies 
standing at the threshold of this life. There 
| however, a lanse wastage of life due 
to our failure to apply existing meas of 
combating disease 


Bere es Ee 
MATHEMATICS Peet itn 


Tey Geare Howe. M. E 


POPULAR SCIENCE MONTHLY 


Jasuany, 1931 


sua pk ay ale 


oe 


B seme ents 
roopndsiecetrad peer 


te eer Serer 


MAKE YOUR HOUSE LIVABLE 


(Continued from pase 7 


oom to provide necessary space for piping 

“The flings in the cellar ae conventional, 
tat T made sure to set the Soler ina pe 
rate vom s0 that W could be shut off from 
the rest of the cella. "This, in my opinion, 
ways i desirable no. matier what fuel i 
ibumed, For the beating plant T chose 4 
{tiple service oulit that gives vacuum vapor 
heat, supplies hot_ water the year_aroud, 
And also incnerates the arbage 

Ta many ways the question as to whether 
a house livable or not depends to's irge 
Extent upon the arransemeat of the int 
oor. 

‘No matter what the sizeof the house tis 
always desirable to have as large. living 
oom as pombe. "Tn my howe’ the vine 
‘oom measures seventeen by twenty-four Feet 
nthe useful six is greatly fncrenvel by 
the absence of any sisble radiators, The 
latest type of concealed radiators are wed 
‘These add to the appearance of any room 

‘itate decorating the room in 
ny Seared style 


PE wear re ete rm 
"Tiving"rom y's, eee walt "Ths 
cation of he pcs i eel Convenient 
pp a Sr 
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‘ial ball oats one feats ha 
comet ain ater te Un appearance 
Sa to strange soy sce actany 
Seo ace non ‘of te tal se 
alrnay “Wading to te. soend Boor 
Sled “carta altny tint anter a 
te teat out one Seooth ey ‘are 
Ae ‘fect uw plenangy at dhe as 
tis sho and the epee is oly shea 
Sao ‘ve chan for te convent type 
Starway equal pede “The ning room 
Soca Htc" othe ade of the mae fal 
SEPas'same geal pe of cornea, 
Folie concealer, eerie oa 
tere atin ihe Wein Toon, 

Test to the cag Yoom & a breifa 
a 
tap oe ta Each te he See ro 

"fos'Wrtia eon bod bys 
cxaled aden, ead tarde Yo Carty 
epoca aye of eceton nd 2p 
hic paaog variety the bres Tm 
Widalet what Vain fer Bae 
Sank ‘alle tnd farce are ea in thet 
San 

dnt etic, the Kitchen docs mo catch 
wae seman Sines the pans or tbe 
Mock Elwes twas ava 
town a time i dtnine thi tc in 
teclor take fat’ as praca 3 
frais belee tat wonea’ who sly 
‘erties and pisces Sty it ses 
TREN tk hn Ee accept 


begin with, a large kitchen inevitably 

‘means many steps so my kitchen is only 
ight feet six inches wide and aixtcen feet 
long. A double sink is placed in the center 
of the outside wall right under the windows. 
Directly opposite it i an enormous cabinet 
‘with the range on one side and a built-in 
Clectric refrigerator on the other side. The 
tlectric refrigerator mechanism, in order to 
‘add space for a vegetable ‘locker, was 


reath the 


‘AL each end of the sink is-a large cabinet 


TAPTX ODEN. When roe, Ae Tt 


‘A definite program for, getting ahead | 
financially will be found on 
‘page four of this issue, 


so there is room for storing as many dish 
Pol 


ts, and other cooking accesories, 
"oer be used by any famiy Deine in 
Shouse of this sie. As 3 matter of 

the same features could ‘be incorporated in 
ny itchen of the sime width even i 
swore shorter 


‘The end of the kitchen provides an open 
space from. which there are doors to. the | 
back hall, the kitchen entrance, and a large 
closet that backs up on the curving. front 
Stairway. Next to the kitchen is the back 
stairway’ leading down into the cellar and 
upto the second dor, and between that and 
the garage is a lavatory that opens into the 
rear end of the hall 


SHE second floor provides four bedrooms 

and three baths. ‘The master bedroom is 
heated by concealed radiators as is the liv- 
ing room directly under it. A feature of 
the design is that the upper portion of the 
‘oval forming the stairs is the front con- 
necting hall between the “north and south 
sides Of the house and the curving shape 
makes. possible a back hall and ako con- 
siderable closet. space. 

‘The third floor contains two maids’ rooms 
and a bath plus plenty of closet space and 
miscellaneous storage space underneath. por- 
tons of the root 

Tn most houses where maids’ rooms are 
built into the attic, the servants are kept 
sufficiently warm in’ winter and entirely too 
‘warm in summer, “Any room directly under 
the roof is bound to be excessively’ hot in 
summer unless special precautions are taken, 
T have found, however, that these rooms are 
satisfactorily cool in summer simply because 
bualsim wool insulation is applied to. the 
‘oof. This heat insulation not only provides | 
ool attic rooms ia. summer bit also mate 
Fially reduces the heating bill in. winter as 
it cuts down the heat radiation through the 
roo 

Tt has been my experience that few pto 
pective home builders realize what a. big | 
saving can be made in the yearly heating | 
biil"by ‘proper attention to feat insulation | 
‘not only'of the root but also of the wall, | 
specified cane fiber board for all walls and | 
my oll billy are noticeably” lower than for 
sienilar houses not’ so well Inslated, 


T costs more to build « house that heat 

insulated, but the steady, year-after-year 
saving in fuel bills, no matier what fuel is 
used, 00m pays back the first cost and the 
saving’ after that is all velvet, 

Tn addition to the money saving, proper 
hheat insulation produces amore’ livable 
hhouse. “In summer the sun cannot turn the 
interior of the house into a. too realistic 
{imitation of the hot room in a Turkish bath, 

Now I wish to make a confession, 
Although T set out in the first place to make 
‘a house that was livable within a deBnite 
price limit, I will have to admit that T spent 
Several thousand dollars more than I. orig- 
nally planned, I made no changes in the 
design of the house but I did purchase more 
laborate fittings in the bathrooms and 
higher grade lighting fixtures throughout the 
hhouse than T had planned. Also T spent 
extra money on heat insulation both in the 
roof and in the walle. Hoth these expendi 
tures T consider ood investments 

T have found that fine bathroom fittings 
and hich grade lighting fixtures add much 
to the resale value of a home, especially 
if they are artistic and in keeping with the 
feeneral scheme of decoration, 


GOLDFISH SKIN SHOES 


Evex goldish skins can now be wed to 
cover evening shoes for women. The result 
{sa glittering. pair of slippers of unusual 
brilliance. A tanning process discovered by 
a. German George, Ahrenreich, 
preserves the tender skins of the New Zea- 
and species of goldfish which are used, 
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ANIMALS ARE FILMED 
(Continued from page 38) 
sters with whom he “works” that he will 


follow them wherever they go, Frequently 
the director calls for a scene in which Pete 


Harry Lucenay, his 
Tue signal.’ By 
him to do. nearly 
anything the action” may demand. We 
rehearse the scene several times, when I take 
id explain what he is to do, 
action is something Pete enjoys, fewer 
rehearsals are_requ 
“T have no trouble keeping him quiet. In 
fact, he can even interpret certain. sounds 
Tm taking still pictures, Tor instance, Pete 
will strike @ pose on command and hold it 
Until he hears the eamera click twee," Dur- 
‘scene, he will continue bis. actio 
‘pose until the director says ‘eut.! 


HEN sound first was used in 
tures, 1 realized we would be for 
to devise new means of directing animals, 
Th the old days dogs. would obey’ as. far 
away as they could hear commands. Now, 
Unless ‘they are taking part ina chase. oF 
something similar, they must be kept within 
ce when we wanted & dog to yawn, 
wwe could Yell him to yawn and the auslience 
Would be no wher.” Now we carry him 


through “a ‘rehearsal of a yawning 
When the camera is going, f stand of 
and go through the same action, He sees 
vant him to te down, 1 
wae with mye hands if Tw 
py Emotion upward. He walks to” any 
‘ane or any object. when I point ia. th 
direction. In fact, neatly all'directions are 
eonveyed by hand 

talking pi 


pictures because directors and 
find It too dificult. to get proper action 
through use of siznals. Dogs and elepha 
have met suecess with signals, however.” 
While many owners of dogs today” find 
employment with thee animals in, various 
tyes of itures, the advent of takes ‘ha 
thrown many others “out-of employment. 
Universal, which inthe old days made so 
many thrilling animal pictures, early this 
Year sold its 200. 


cent picture, 3,S00, sheep 
(the Paramount Fateh 1 
This flock, said to be the lars 
for motion picture wor 
depleted several large herds in touthern Cali 
ia. ‘The sheep appeared in sequences 


1g thern being driven into New Mexico 
ing. the days immediately following the 
Civil War, ‘They: were secured from several 
points and herded ‘across country 


‘OWS, horses, and sheep have appeared in 
feature pictures, Recently a heed con 
taining thousands of caribou was stampedes 
in the rim of the Arctic circle for a theiling 
Sequence. Tn one pleture now being filmed, 
donkeys, mules, goats, ducks, chickens, geese, 
and horses. will appear, 
‘Cats appear olten on the sc 


they seldom take part in 
‘There’ was one recent exception. In 
comedy. one of the principals was told) he 
hhad. inherited $2,000,000. Forthwith he 
fainted and dropped. the telephone over 
which the messise had come. His pet ext 
‘Wandered up to the instrument, attracted by 
fn odorous, “lure” rubbed on’ the receiver, 
fidy when its trainer made a motion Wi 

his hand, promptly fell over ina faint 
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ERMINE FROM YOUR BACK YARD 
(Continued from pase 24) 


fur-bearing breeds for 38. Rabbit experts 
tier a fhe at et fog at ee 
Scems to be a majority opinion in favor of 
the New Zealand white, the new Flemish 
Giang, the Himalayan, and the French silver, 
for white pelts. These skins are uaually the 
most valutble andthe most readily salable 
feeauie ofthe case with which they may be 
dyed to any color or pattern 


Black Giant, and the Blue Flemish seem to 
he most popular and most productive. 
Experts say ‘that greater success will be 
reached by the small producer who sticks to 
one breed than by the grower who under- 


kes to raise several varieties. The Flemish 
Giant, owing to its weight of ten to twenty 
pounds, with a market value of fourteen to 
Seventeen cents a pound, is the most profit 
able as a meat rabbit, while the large pelt 
‘of excellent pure white fur brings a higher 
price than the smaller or colored varictics 


nd 
the backyard rabbiter should let his rabbits 
clean up all their food before giving. them 
more, ‘There is as much danset of over a8 
‘of under feeding 

‘The California Agricultural Extension 
Service says that a maximum of two ounces 
ff feed daily. for each pound of weight is 
ample, and will allow some waste, “The pro- 
Portions of alfalfa hay to grain are placed at 
fahout one and one half pounds of the former 
to one pound of rolled oats. Clean, fresh 
water, in perfectly clean dishes, fixed so high 
‘09 the sides of the hutches that the rabbits 


<n 
men crineyiiaes 
rabbit by unclean watering facilities, 
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WORK MINE IN SPITE OF FIRE 


(Continued from page 26) 


frequently, caused mostly by contact of the 
timbers with the beated ground. ‘This often 
was so hot that the miners dared not touch 
it with their hands, and at times they had to 
stand on wooden’ boards to prevent. their 
Shoe-soles from burning! Even now, in 
ailing and blasting, itis necessary at times 
to wrap the powder in asbestos paper until 
the miners run to safety 

‘By 1916 the fire had eaten its way dows 
41,100 feet’ from the surface, Involving three 
fourths of the ore area down to that eleva. 
tion—a mass of nearly 15,000.00 tons of 
tock and mineral, heated to temperatures 
‘varying from 100 to 1,200 degrees. Nearly 
all the timber had been at least partly burned, 


Twas then that the fire area was walled 


fighting necessary. “Heat, conducted throueh 
rock and hot dust filtering through cracks, 
fenited timbers. Many efforts were made 
to put the fire out. At one time, huge 


‘quantities of carbon dioxide were pumped 
fn, but without much success. Even live 


Again, a railroad car dropped 
land never was recovered. Later, the entire 
‘assay office slid into the mine, and the chiet 
chemist was killed. After this, the surface 
plant and smelter were moved a distance of 
leven miles. 

Five years ago, surface mining with steam 
hovels was begun to take the ore from the 
fire area. Before starting operations. it was 
necessary to strip away 10,000,002 cubic 


ls of vaste material covering the ore, 
Vhen the new method was tried, the miners 
‘wore helmets and gas masks to guard them= 
selves against the poisonous gases escaping 
from the fires below. Hut these devices did 
not give them sufficient protection, 

Finally, the engineers decided to “bank"* 
the fire." Slimes—water mixed with sand and 
finely’ ground ore waste—were broweht in 
sealed gondola ears from a mill built espe- 
cially for the purpose, and slushed by centrit= 
‘ugal_ pumps ‘through a pipe line. to drill 
Iholes five to six inches in diamnetet and thirty 
to one hundred feet deep. The slimes per= 
rete fractures “in the top section and 
tended to put out the fires and prevent as 
from rising to the surface 

‘After six months of this method, active 
fire was climinated ‘over three fourths of 
the atea between the sutface and the 700-foot 
level. But even now, blazes break out every 
0 often. The last big fire occurred in Feb. 
uary, 1929, on three levels, It burned 
early six weeks. 

‘A force of watchmen working on a 
twenty-four-hour schedule patrol all” tim: 
Dbered areas, and forty trained fire fighters 
are on call day and night. 

Exactly who first diecovered the presence 
‘of valuable ores at United Verde, believed 

ind by. white 
es, is not known. 
‘While operations date back to 1889, old 
timers say even the Indians had noted acid 
water bearing traces of copper coming out 
fof the surface, and used the red ochre they 
Tound there for their war paints. In 1887 
the property was acquired by the late Sen« 
ator William A, Clark, and operations were 
‘Started less than two years later. ‘They have 
continued ever since, 


nam 
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weer sexsar Twill train you at home 


(Continued jrom pase 8s 


size of the dynamic cone speakers used 
inthe mantelpiece radio sets, surprisingly 
‘Rood tone quality is obtained. "It is, in fact, | 
far superior to the tone quality of the finest 
and. most expensive sets made only a few 
years ago, 

Sereen ‘grid tubes are universally used in 
the small sets to obtain the desired. degree 
‘of radio-frequency’ amplification, In some 
Sets three sereea rid tubes are wed in ct 
bination with a power det 


‘The new small sels are sold at prc 
the neighborhood of ity dollars.” This low 
price, combined” with satstactory broadcast 
cepdon, By of course, responsible for the 
succes of the mastelpice radio, If you are earning a penny less than $50 a 
The advent of the mantelpiece radio may | week send for my book of information on the 
aufect another pase of the business Remote | opportunities in Radio. It is free. Cl 
Eontrol, which appenred only a short time | eoupon NOW. Why be satisfied with $25, $30 
ao Tobe one oF the coming improvements |e 40 week for Inger than the abet tne t 
ta be pall to ibe Backhoe seaie | eM gE nly for adie 
‘A‘bleh grade set fitted with remote con: 
tool arranged tobe operated. from, sever 
Uliferent points will cnt about two hundred 
{lllar, For that much money you can p 
hase four of the new small radios nd place 
them where eared 
— ‘uel gec\eumny new 8 OUTFITS 
NEW RADIO BATTERY Of RADIO PARTS for ahome 
LIVES ON AIR : Experimental Laboratory 


(Continued from pase 82) 


not necessary to ft fiseel resistances. if you 


have of & Wan accurate filament 3 practieally vo expense and @ salary 
Walter Juttur whe wc on sowiy | of take emote andar ene 
Uill the voltmeter, which should be cfvice men, salesmen, buyers, manacers, tn 
directly to the tube. filament terminal, re ig H08 8 week. “There fre many other stadia, 


exactly 22 volts. Then take off the ki 
Gf the siostats and aw off the sha 
Stace ck thet to reve anyone erred 
this connection St may be well to call | § ge 
attention (o the fact that old set using 109 ‘ond fou information on servicing Doves 
tnd 120 tubes ean be ope hen ot ei ce ah land 
triinary “tuned rae-fetucy variety. | Sige sf 8y ee sade Sele pare in 
‘Superheterodyne and neutrodyne sets of | “tlle studying, 
Commercially” built types. require special 
Attention {rom the service man represnting 
the manulteturer 
‘The new i cell battery has a. masiowum 
continuous current output of three quar. 
fers of am ampere. It this load tr exceeded 


‘Sweck extra white lenrning. 


stg uak ot these ee ee 
batteries are shipped dry and pase oe Taey, 
| no deterioration while in one year anc 
rc what pipe coty 
| ot necessary, Any Water this quick way to 


to drink ill do 


DUST, CARRIED HIGH BY | ! ‘ 
WIND, FALLS AS MUD | 9th 


Exrtaxarion of the showers of mud that Senin te 
sometimes fall is simple, according to the 
United States Weather Bureau, reporting on 
the recent downfall, at Edenton, N. C. They 
usually oceur in or near sections of the 
country Where there i a great amount of 

ime ry wind raise eee 


t carging ino the tppes ait where 
| Lifetime Employment Service, { 


becomes mised with rain and falls as mud. 

Showers of mud have been most common 
in the Middle West, where dust is thicker 
and lighter, and consequently easily picked. 
up by strong winds 


cry 
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Skiing Is Thrilling Sport Easy to Learn 


fit, you now are ready t9 learn walking or 
sliding on level ground. Here we go! Lune 
forward on one foot, keeping. the weight 
well om the front ski.’ Before the ski> stop, 
lunge forwart again and slide on the other 
ski, transterting your weivht.. The chici 


points to remember are: Never lift the 
Skis feom the ground and keep sliding. 
Propel your skis. with ‘easy, dipping 


‘motions of the less and manage your welche 
with corresponding balancing motions of the 
arms. ‘The action. somewhat resembles 
skating, except that the feet are not turned 
Sideways to make a forward push, Dut. are 
‘kept in a straight line 

The nest thiog to master slkting down- 
hill, “Thi is where the fun besins. I can 
ive you only one rule for sliding, but that 
fone is important: "Don't bend either the 
Body or the ‘kice, but ep  peetecty 
traight, The rest io a matter of practice 
‘anil achieving form, “No two skiers ride 
downhill in the same way neither do they 
jump in the same fashion, Start with low 
lily” that “have level. slopes. Then take 


steeper bills. “After those, try’ hills with 
bumps. All this ts easy, and shoull take 
xno longer than twa or three weeks 


ASS alia, of 8 runners make cares 
‘on level ground. with the momenturs 
‘atiained by sliding downhill, you now are 
anal at te, Ther 
tums, bat the principal 
types ate the Christiania siving and the Teie~ 
murk swing, ‘The Christiania is the easiest 
‘Move the left foot forwaed so. that the 
heel ‘of the left foot is even. with the Loe 
‘of the right and keep your body. weikht on 
the let ski. Steer to the left with your 
‘weight, and make the tight ski follow by a 
slight dipping motion of the Kaces to produce 
the neceaaty slide, holding the arms 
straight to maintain balance. Continue again 
with the leit aki, twisting the body to keep 
the weight on the lett foot, but holding back 
‘alittle for the sake of balance, Repeat these 
steps Until the curve is achieved, In making 
the turn to the right, it is necessary to reverse 
the process 
‘The “Telemark is the pretion aod mont 
popular of the curves, and expert aklers 
Diten ue it as a fiaih to a perlect. shi 
jump. Tn this curve you turn to the left, 
iy pushing the right ski two feet-ahead of 
the fet, ‘Them stretch the arms out straight 
Bend the left knee way down and the right 
Knee alittle, meanwhile twisting the right 
fnkle to. the’ eft and leaning in toward the 
Teft untit the swine is cumpleted. Here, as 
‘You see, the right aki is the steering. ki 
TE the Teleniack is made to the right, the 
entire action is, uf course, reversed. "But 
Slace with" most people the Haht lee is 
Stronger than the leit, the curve usally 
executed to the let. T make the Telemark 
oth ways, but something tells me that it 
will take you quite a Httle while ta do this 
‘Sliding downbill i reat fun and almost 
anyone ean do it in some fashion, bat goin 
uphill is not so. etsy. The main thing in 
Ill climbing fe to make a quick study of 
each hill as, you came to it. Carefully 
ohserve its thape ant the character of the 
upgrade and map out a little campaign as 
to how 10 reach the top. 
Ifthe bill i low ‘and of zentle slope, 
‘with the aid of sour 
rs se tie0 poles, except the 
Apps, that strange race of Mongolian people 
who inhabit the northera parts of Nore, 
Sweilen, and Finland. They are the onl 
skiers who never use more than one pole 
‘The reauon ie that they utilize i as a weapon 
in their irequent fights with the wolves that 
ik theie reindeer herds, Tn such a battle, 
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 sccond pole would be @ severe hamicap. 
To climb steep hills, you must resort to 


‘nrgbening. aegtlars 
tum your profile to the hill and walk side- 
ways, It i used im tramping Une ski bill 
below the take-o, In the halfside-step, 
you push ene ski forward diagonally, at the 
Same’ time making sure tu bring up the hee! 
fof the ski in such a way that the ski i its 
new position is parallel to but ahead ot the 
other ski. Then Lit up the lower ski to 
take its, pluce beside the other, 

‘The halt-side-step is the ast fatiguing 
and most useful of all hill-climbing steps 
‘The herringbone, used to climb steep, abort, 
narrow trails and” to” negotiate hilltops 
quickly, is much more dificult and a con. 
Sklerabie strain on ‘the leg muscles, Face 
Straight up the hill. Keep the feet apart 
fand tum vour toes out as far as convenient 
‘Then walk uphiil Charlie Chaplin fashion 

‘The next trick to lear is the kick-turn, 
‘This is almost indispensable in hill climbing 
and especially useful in reversing your pos 
tion ‘on steep slopes. Let us suppose you 
want to make a kick-tura to the nig. Litt 
the right foot as high as you can, twist 
the right, and bring it dawn with the ski in a 
hhoricontal position, 40 that it clears the toe 

left ski. Now, shitting. your weight 


ick-turn is used only on steep hills, oF 
when going aver a fence, 

As tor braking, snow-plowing is the easient 
svethod, expecially Hf you have no poles. It 
[s'best to try the snowplow when not unde? 
too much speed, Straddie the legs wide 
apart, force the heels out, and, bring the 
Points of the skis as clase together a8. pak 
sible,” ‘The shit, in this position, will be 
forced half ‘skleways instead. of end on 
‘hroush the snow. Tw make the snow-plov 
Mill more effective for braking, edge the skis 
by making younelf Knock-hneed. When 
under sreat speed, snow-plowing is better as 
preventive than as an actual meats. of 
Stopping, because, when” you are coming 
down very fast all your strength may. not 
bbe sufiient to bold the able apart. Stem: 
‘ming is half snow-plowing. To stem, simply 
run one ski straight ahead and force the 
‘other partly sideways thtoush the snow 


UST 2 few words about handling the 

poles, On level ground, they may be wed 
CHlectively in two ways. One is to propel 
Yoursell by alternate downward punches of 
the ‘eft amd right pole, using your arms 
‘much in the same way ae when climbing a 
Sleep stairway with the aid of two banisters 
‘The other method somentat resembles row 
ing, “Hold the poles in back of you, swing 
loth forward ‘simoltaneoude, punch the 
spikes into the ground, and ‘literally pull 
Yourself through hetween the pole, 

‘When sou ave mastered all the foregoing, 
you are ready for the dessert of the meal— 
Jumps, Most people are under the im- 
Dbression that ski-jumping is dangerous, tut 
this is not true so long as the skier does 
not overreach bimvelf. T started im my native 
Norway when Twat eight years ald, 
ever had an accirent until’ 102 
‘eas twenty. ‘The track wae icy and on the 
take-o just as T was about to make the 
Yeap, I fell backwards with myers up. in 
the ir and landed 119 feet downhill at 
speed of forty mites an hour. Tired hard 
to get back onto my feet. but ia vain. I 
‘Gnded on my arm and broke itin two places, 

‘The only other accident I suifered ecturred 
ft year. In February, 1929, 1 won. the 
rational amateur ski charplenship at Brat 
Heboro, Vi. jumping 14 and 151 feet Ja 


October, 1 went to Norway, to “show my 
medals” to ny. mother And. just ike a 
soldier who gocs throuzh a war unscathed 
nd, on comine ome, Ureaks his. neck by 
Slipping on @ banana pecl, 1 fll while prac 
‘cing ane morning on a very low hill near 
four house. 1 sprained my arm 39 badly 
Ghat Twas laid up for tive weeks. My 
mother's ood cane und massage treatment, 
however, ut me back in condition, ard Y 
was able fo compete again in the national 
eet _at Canton, 5. D., i February, 1939, 
‘when “Tost ‘the chamtpionship to” Casps 
Gimion by one foot 

T'have told of these personal experiences 
to show the low average of accidents in ak 
ing. “Two comparatively nsinor injuries in 
cighteen years certainly” indicate that this 
Thrilling sport is far from dangerous, 

To earning to jump, start on bow il 
ut one with a slope of suflicent length 10 
prevent you from striking level ground We 
never hit the level in skisjumping, because 
if we did the shock might be injuriaus oF 
fever fatal, Tt simply would be bike jump: 
ing off a building. Tnstead, we always land 


tthe lower end. of the’ supe and. side 

Sinwn to level surface, uoually ending’ the 
Jump witha grace curve oF swing. 

Turing the ‘runfown, always side natu. 

"This is one of he ain. aerets 

‘vou attuie should be aay 


aly 
ood orm 


speed.” Keep your arms at your side, bend 
knees slightly, and preterably: kee 
ther together, The'skis must be kept clove 
together 
As you approach the take-off, gradually 
increase the bending forwart af your body 
aod the bending of your knees, Throw the 
weight of vour borly” more and. mare {ot- 
ward, the skis alsaryt clove together, When 
Yaw feach the erige of the take-of, straighten 
the Knees and body vigorously and. throw 
your body: forward, Don't try to thrust 
Sour arms backward, 
“in the air, you must hold ygur body erect 
vwith an inéreasing lean forward according 


10 the steepness of the landing slope. Vour 
the cog ote rae we 
the same plane. Stove the Gems In an ey, 


finalle “Aving moti. Alter your ahi 
the takenot they out adualy 
int more and mage downward until paral: 
the landing slope at the point of 
During the last part of the Might, 


ia 
inding 
Sy eves on the St where Sou 


make eantact with the hill so-a8 to. prepare 
Suurseli for a steady landliow, 


THE landinz must ye elastic, springlike, 
and frm without sldness. Your hody si 
should. be ‘balanced comrectly and tie. akis 
must still be together Wheo youl land, bend 
Sour knees. ‘The keg of the foremost. les 
Should be bent sightiys and the knee of the 
reat leg more #0 
tively fat landing 
vor condi 
partieal 
‘This is the commgn jump. Only two ty 
are recognised as sped form—the ‘comm 
jamp and the jacghnife, ‘The jackknile 
Executed in the safe manner asthe com: 
‘mon jump, except Phat, in the air, 


is ent forward dfom the bi 
the upright positifn as soon at 
ing as posible, 

Many shiersfhave jumped distances of 
more than 2odffect, bat the achievement of 
such feats does not” class them as great shi- 
Jumpers,” The outstanding ski-jumper fs he 


‘who, in competition and under anv set of 
Gireimstances, bas jumped farther thaa aay 
‘other profident competitor. 


bile Aeseciation 


‘THAT little plume of steam. right 
above your radiator, may be some 
of your anti-freeze waving good- 
bye. Or, in bitter weather, it may 
be just to let you know your radi- 
ator’s freezing tight. Either way 
there’s trouble ahead, and expense. 
You can avoid that danger by using 
Eveready Prestone, the ONE-SHOT 
anti-freeze. A single filling safe- 
guards your car all winter, and 
assures your peace-of-mind! 

Some anti-freezes are only vis 
itors ... they fume off on a warm 
day and leave you flat at a cold 
snap. But Eveready Prestone stays 
‘on the job... it is always in tune 
with the temperature. 

Cars in the famous Goodrich 
Silver Fleet used Eveready Pres- 
tone last winter and spring. Dur- 
ing this time, each car traveled 
35,000 miles through temperatures 
ranging from near zero to above 
ninety degrees. Quoting from the 
official report: “No freezing or 
overheating occurred, and we ex- 
perienced no trouble of any kind 
: . . Eveready Prestone stood up 
under the severe conditions of 
the test 

Scientific research has now de- 
veloped Eveready Prestone to a 
point where it offers even greater 
satisfaction than that which more 
than a million motorists enjoyed 
last winter. The new Eveready 
Prestone is green in color, so that 
it can be readily identified: 

Avoid the last-minute rush at a 
cold snap. Go to your garage-ma: 
or dealer today. Have him prepare 
your car for winter with Eveready 
Prestone, taking the simple pre- 
cautions necessary to make the 
cooling-system water-tight, 


The Eveready Hour, radio's oldest commercial 
‘rie i 


NATIONAL CARBON CO,, INC. 
General Offices: New York, N. Y. 


ait of and Carbon 
Union Carbide Corporation 


POUINT 5. ‘OF 
SUPERIORITY 


1, Gives complete protection, 

2 Does not boil off. 

3. Positively will not damage 
cooling-system, 

4. Will not heat up a motor. 

5. Circulates freely at the lowest 
operating temperatures, 

6. Will not affect paint, varnish 
or lacquer finishes, 

7. Non-inflammable. 8, Odorless, 

9. Eeonomical—one filling lasts 


WitkL ALWAYS 


STAND OouT 


WHEN choosing cigarettes for others, you can set no standard 
higher than Chesterfield’s own—co give smokers what smokers want: 
MILDNESS—the wholly natural mildness of tobaccos that are with- 
out harshness or bitterness. BETTER TASTE such as only a ciga- 
rette of Chesterfield’s wholesome purity and better tobaccos can have, 
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